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ABSTRACT 
There currently is controversy on how best to educate children with autism that focuses on 
preeminent leaders in the field of autism, their disparate views, and the requirement that all 
children with disabilities be provided with a free and appropriate public education (FAPE). The 
controversy has affected large numbers of children with autism, their families, and the school 
districts charged with educating them. Information detailing the elements of several nationally 
significant programs has been provided, including a review of the research supporting each 
program's efficacy. Two studies were initiated to explore the educational services provided to 
children with autism in Heartland Area Education Agency (AHA) 11, the largest AEA in the State 
of Iowa. The results of Study One suggest that generic special education programs may not meet 
the FAPE requirement for educating students with autism. In contrast, the children in Study Two 
did demonstrate a statistically significant increase in some skills over a one year period. A critical 
difference between studies one and two was the implementation of teacher training. All the 
teachers of the students in study two had successfully completed a five day course, provided by 
Heartland AEA, on strategies to use in educating students with autism. Some of the teachers had 
received training under the TEACCH model and others in the evolving HAND in HAND model 
developed by Heartland. The two models share many common elements. Both models involve 
five intense days of training that furnish topical lectures followed by the opportunity for teachers 
to implement the techniques described in the lectures. They also afford teachers the opportunity to 
work with students with autism and both provide Immediate constructive feedback to teachers 
from the trainer assigned to each child. The TEACCH and HAND in HAND models share 
common elements but the HAND in HAND model places a greater emphasis on behavioral 
techniques. The results suggest that when teachers implement the skills offered by the five-day 
training of either model, students are afforded a FAPE. 
I 
CHAPTER 1. GENERAL INTRODUCTION 
Introduction 
A controversy is raging across this country regarding how best to educate children with 
autism. The conflict too often pits parents against educators and thus hinders the formation of a 
collaborative relationship between parents and professionals that is mutually beneficial (Lord, 
Bristol, & Schopler, 1993; Marcus, Kunce, & Schopler, 1997). Parents want educators to employ 
strategies that will result in the optimal outcome for their children (Hart, 1995), and are, according 
to Marcus, Kunce, and Schopler (1997), "particularly vulnerable to quick solutions or promises of 
miracle cures" (p. 641) during the child's early years. Educators often lack expertise in the 
numerous strategies touted by their devotees as "best" for students with autism or in the details of 
the research suggesting the efficacy of the strategies (Trevarthren, Aitken, Papaudi, & Robarts. 
19%). There is a dearth of research on effective techniques to assist children with autism, the 
research that does exist is fraught with methodological problems, and most of the research results 
that have been published are from clinical, not educational settings. Despite the limitations of the 
research done to date, educators need to follow the legal mandates of providing students with a free 
and appropriate public education. The conflict between parents and educators has increasingly 
extended to lawyers and to educational administrators who need to be aware of the growing body 
of case law relevant to educating students with autism, balance budgets, consider what kind of 
educational programming should be offered in a district, and decide if and how to train teachers to 
effectively implement the strategies employed. The issue of how best to educate students with 
autism is grave and merits serious analysis, yet the numerous considerations are beyond the 
expertise contained in most districts, especially considering the relatively low incidence of autism 
(Bryson, 1997; Trevarthren, Aitken, Papaudi, & Robarts, 1996). 
Despite the seriousness of the decisions involved, little information is available describing 
the components of various models available to use in educating young children with autism and 
even less information is available on the efficacy of those models (Bryson, 1997). A goal of this 
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dissertation is to review the existing literature and describe two studies designed to begin to 
address the deficits in the existing knowledge base. Specifically, each study focuses on adding one 
element of information to the existing knowledge base regarding educating students with autism. 
The first study, which provides baseline information for future studies, asks; Have generic special 
education programs provided documentable benefits for students with autism in Heartland Area 
Education Agency 11? Study two examines the progress of young children in programs designed 
to meet the needs of students with autism and asks: Have educational programs implemented by 
teachers with five days of training in strategies to use with children with autism provided 
documentable benefits for those students in Heartland Area Education Agency 11 ? 
Dissertation Organization 
This dissertation is comprised of four chapters. Chapter 2 is a review of the literature that 
provides an overview of current educational issues influencing the educational programming for 
students with autism. It briefly discusses the characteristic behaviors associated with autism and 
how the behaviors influence interventions. The focus of the second chapter is on examining the 
basic educational needs of young children with autism and reviewing information on several 
nationally recognized models employed to educate young children with autism. The program 
models described include those of Ivar Lovaas and his associates, the Princeton Child 
Development Institute, TEACCH, the Delaware Autism Program, LEAP, and Heartland Area 
Education Agency 11's HAND in HAND. Based on the information available for each of these 
models, a comparison of important features is delineated in an effort to provide educators and 
parents with the knowledge needed to make informed decisions when they are examining the 
educational strategy or strategies most appropriate for a youngster with autism. The description of 
each program includes the essential components of the model, how those components address the 
needs of children with autism, the suitability of models for classroom use, and a synopsis of 
research regarding the efficacy of the model as well as limitations on the interpretation of results. 
Finally, the review of the literature focuses briefly on relevant legal considerations and then 
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summarizes tiie issues faced by educators across the country who serve young children with 
autism. 
Chapter 3 discusses two empirical studies designed to clarify questions regarding the 
education of young students with autism. A brief overview of imponant strategies to assist children 
overcome the difficulties associated with autism is provided. The chapter then details the 
methodologies employed for both of the empirical studies. Procedures for selecting subjects are 
delineated as are data collection procedures, including the norm-referenced instruments used to 
evaluate the progress made by students with autism. The results of general descriptive information 
are reported and responses formulated to address both of the research questions. Finally, the 
discussion section provides an overview of the results of both studies. The limitations of studies 
one and two are discussed and a third study, currently underway, that addresses some of those 
concerns, is described very briefly. The discussion section also addresses the need for continued 
research on educational strategies as well as the implications of studies one and two for current and 
future educational services provided to young children widi autism. 
Chapter4 presents general conclusions reached for the outcomes of the two empirical 
studies described in this document. Specifically, the results of the studies are discussed within the 
context of available research pertaining to educating young children with autism. Finally, possible 
directions for future research are discussed as are the implications for educating young students 
with autism, given the current state of iaiowledge. 
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CHAPTER 2. PROVIDING AN APPROPRIATE EDUCATION FOR YOUNG CHILDREN 
WITH AUTISM: METHODOLOGIES IN CONFLICT 
To educate children with autism can be a challenging task. That challenge is currently 
being complicated by a controversy over methodologies that is raging across this country. The 
conflict too often pits parents against educators and thus hinders the formation of a 
collaborative relationship between parents and professionals that Is mutually beneficial (Lord, 
Bristol, & Schopler, 1993; Marcus, Kunce, & Schopler, 1997). Parents want educators to 
employ strategies that will result in the optimal outcome for their children, but are, according to 
Marcus, Kunce, and Schopler (1997), "particularly vulnerable to quick solutions or promises 
of miracle cures" (p. 641) during the child's early years. Educators often lack expenise in the 
numerous strategies touted by their devotees as "best" for students with autism or in the details 
of the research suggesting the efficacy of the strategies (Trevarthren, Aitken, Papaudi, & 
Robarts, 1996). Complicating decisions about educational programming is the fact that some of 
the research has been done in settings other than the schools, yet educators need to follow the 
legal mandate of providing students with a free and appropriate public education while serving 
students within the least restrictive environment. The conflict between parents and educators 
has increasingly extended to lawyers and to educational administrators. The administrators are 
in an especially difficult position as they need to be aware of legal decisions relevant to 
educating students with autism, to balance budgets, to consider what kind of educational 
programming should be offered in a district, and to decide if and how to train teachers to 
effectively implement the strategies employed. The issue of how best to educate students with 
autism is grave and merits serious analysis, yet the numerous considerations are beyond the 
expertise contained in most districts, especially considering the relatively low incidence of 
autism (Bryson, 1997; Trevarthren, Aitken, Papaudi, & Robans, 1996). 
Despite the seriousness of the decisions involved, little information is available 
describing the educational needs of young children with autism, the components of various 
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models available to use in educating them, and even less information is available on the efficacy 
of those models (Bryson, 1997). The goal of this chapter is to examine basic strategies for 
meeting the educational needs of young children with autism and to provide information on 
several nationally recognized models for educating young children with autism. The program 
models described include those of Ivar Lovaas and his associates; Division TEACCH 
(Treatment and Education of Autistic and Related Communication Handicapped Children); the 
Delaware Autistic Program (DAP); the Princeton Child Development Institute (PCDI); The 
Learning Experiences, an Alternative Program for Preschoolers and their Parents (LEAP); and 
Heartland's Autism Network for Developing Information: Heartland's Autism Network for 
Disseminating Information (HAND in HAND) project. Based on the information available for 
each of these models, a comparison of important features is delineated in an effort to provide 
educators and parents with the knowledge needed to make informed decisions when they are 
examining educational strategies. The information presented includes the essential components 
of each model and a synopsis of research regarding its efficacy. Finally, relevant legal cases are 
outlined and controversies faced by educators across the country who serve young children 
with autism are summarized. 
The clash over methodologies is occurring at a time when a there is a mandate for all 
smdents to be provided a fi^e and appropriate public education (FAPE) in the least restrictive 
environment (LR£), problem solving is encouraged and there is a trend toward noncategorical 
teacher training. 
Educational Influences 
A Free and Appropriate Public Education 
Students with disabilities, such as those with autism, have the right to a free and 
appropriate public education (FAPE) based on the equal protection clause of the Founeenth 
Amendment, Section 504 of the Rehabilitation Act, and the Individuals with Disabilities 
Educational Act (IDEA, 1975,1991,1997). The criteria for determining a disability under 
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Section 504 are more inclusive than those for establishing a disability under IDEA (1997). 
Thus, all children who qualify as disabled under IDEA also meet the broader umbrella of 
coverage provided by Section 504 but not all students meeting the definition for having a 
disability as determined by Section 504 qualify under IDEA (Zirkel &. Kincaid, 1994). When a 
child is determined to have a disability, as defined by IDEA, an Individualized Education 
Program (lEP) must be developed. The IE? is the vehicle for meeting the unique needs of 
children with disabilities and is a basis for determining that the student is being provided an 
appropriate education. The EE? assures the child's right to individualized instruction as part of 
providing the student with an education that is both free and appropriate ("Jacob &. Hartshome, 
1991), yet the interpretation of what constitutes an "appropriate education" has been the subject 
of debate and a number of court cases. In the Board v. Rowley (1982). the Supreme Court 
concluded that the intent of Congress in passing P.L. 94-142 was not to maximize the 
development of students with disabilities, but rather to grant access to educational opportunity 
and provide a reasonable opportunity to learn. 
The Rowley decision, which has shaped subsequent court decisions conceming the 
meaning of "appropriate", set forth a two-pronged test to determine that a student was being 
provided an "appropriate" educational opportunity. First, the Supreme Court required that the 
proper procedures be followed and second that a program needed to be designed to reasonably 
benefit the child with a disability (Prasse, 1995). Thus, there is no mandate for a child to be 
provided the best possible education. The Rowley decision further expounds that the primary 
responsibility for selecting the educational methods is left to state and local educational agencies 
in cooperation with the student's parent or guardian. While educators are entrusted with the 
selection of educational methodology, they are also obligated to acquire information derived 
firom educational research and adopt promising practices, where appropriate (Jacob & 
Hartshome, 1991; Prasse, 1995). 
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Least Restrictive Environment 
The terms least restrictive environment (LRE), inclusion, and mainstreaming are 
frequently confused. While they are conceptually related, there are important differences that 
result in the terms not being interchangeable. LRE refers to the legal principle requiring: 
(1) That to the maximum extent appropriate, handicapped children, including children 
in public or private institutions or other care facilities, are educated with children who 
are not handicapped, and 
(2) That special classes, separate schooling or other removal of handicapped children 
from the regular education environment occurs only when the naoire or severity of the 
handicap is such that education in regular in regular classes with the use of 
supplementary aids and services cannot be achieved satisfactorily.(34 C.F.R. § 
300.550) 
The mandate to provide educational opportunities to students in the LRE is based on 
Brown v. Board of Education (1954), a case dealing with racial segregation. More recently the 
concept was extended to children with disabilities by Pennsvlvania Association for Retarded 
Children v. Commonwealth of Pennsylvania (1972) and Mills v. Board of Education (1972). 
The cases clarified that separating children based on race or disability was unacceptable, 
holding that separate is not equal and that separauon stigmatizes. In addition, interacting with 
nondisabled peers has been considered an essential activity in die education and development of 
disabled students (Prasse, 1995). However, there is no absolute requirement that students be 
served in the regular education setting. In Daniel R.R. v. State Board of Education (1989), the 
Fifth Circuit Court of Appeals determined that a decision must be made as to whether a child 
can be sadsfactorily educated in a regular classroom and whether a school has mainstreamed a 
child to the maximum extent, while meeting his or her needs (874 F. 2d. at 1048). 
While LRE is a legal principle, mainstreaming is an educational term that refers to the 
practice of placing students with disabilities in general education classes with appropriate 
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instructional support (Osborne & Dimattia, 1994). The term inclusion is replacing that of 
mainstreaming in the literature and in common usage (Osborne & Dimattia, 1994: Yell, 1995). 
Fuchs and Fuchs (1994) stress that "inclusion" means different things to different people. Its 
use can vary from being synonymous with mainstreaming to the extreme position of all 
students with disabilities being placed in general educational classes, without any special 
education services or special education teachers. 
Full inclusion, according to several authors, will increasingly become an issue in 
educating student with autism (Sailor, 1991; Stainbaclc«fe Stainback, 1992; Simpson, 1995). 
The rationale for full inclusion is, essentially, that special education programs separated from 
the mainstream, have hampered students with disabilities in gaining the knowledge and skills 
that would enable them to return to regular education (Sailor, 1991), contributed to lowered 
self-concept and self-esteem (Rogers & Saklofske, 1985), weakened social skills (Madden & 
Slavin, 1983), and contributed to a lack of preparation for success after high school (Reynolds, 
Wang, & Walberg, 1987; Will, 1984). Special education has certainly not been an unqualified 
success (Kavale, 1990) but full inclusion is perceived by some to lack a scientific foundation 
(Kauffman, Lloyd, Baker, & Reidel, 1995; Smelter, Rasch, & Yudewitz, 1994). In an article 
that focused on the inclusion of students with autism, Simpson and Sasso (1992) lamented that 
much of the debate over inclusion was based on "references to 'the moral and just thing to do' 
rather that scientifically established benefits" (p.3). They add "We are of the opinion that fiall 
inclusion for students with autism is the right thing to do only if it benefits students with 
disabilities, their normally developing peers, or (ideally) if it is beneficial for both groups'" 
(p.4). Simpson (1995) clarifies his views on inclusion more emphatically indicating that "it 
seems patently unacceptable to place a student with autism in a full time regular education 
setting solely for the purpose of developing and enhancing peer relationships and social skills, 
with little consideration of the student's overall functioning and need for alternative and 
specialized curricula and procedures" (p. 12). The various perspectives on inclusion too often 
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focus on general recommendations for groups of children with autism or other disabilities. The 
consideration of issues from the group perspective can be helpful but decisions must be made 
individually for each child. Each child and his or her needs are unique and every school district 
offers slightly different resources and expertise. Current philosophies of education deserve 
consideration but, ultimately, all decisions need to be based on the needs of the individual 
child. 
Problem Solving 
Educational practices are evolving, as evidenced by changes in the emphasis on what is 
deemed an appropriate education and the practice of inclusion. An emei;ging practice that has 
the potential to affect virtually every student served under IDEA is the shifting paradigm of 
providing services to students that are based on the resolution of specific concerns, rather than 
on a diagnostic label (Reschly & Ysseldyke, 1995). Problem solving involves the use of a 
systematic process to address concerns about students. A number of slightly different 
approaches to resolving the academic or behavioral problems of children have been 
conceptualized (Batche & Knoff, 1995; Bergan, 1977; Bergan & Kratochwill, 1990; Gutkin & 
Curtis, 1990; Idol & West, 1987; Rosenfield, 1987). Yet all of the approaches share the 
common features of precisely defining the problem, directly measuring behaviors, designing 
interventions that intentionally apply the principles of instructional design and behavioral 
change, monitoring progress (and modifying or revising interventions if progress is 
inadequate), and evaluating outcomes through comparisons to initial levels of performance 
(Reschly & Ysseldyke, 1995). 
Problem solving is currently being embraced in education because diagnostic 
categorization has not enhanced treatment for the majority of students (Kavale, 1990; Reschly, 
1992; Reschly & Ysseldyke, 1995). Yet not all scholars feel that problem-solving is a singular 
solution. Edelbrock (1988) indicated that problem-solving, or a "behavioral approach to 
assessment and therapy cannot be faulted for the lack of explicit and operational procedures" 
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(p. 100). He continued, however, to indicate that "the selection of target behaviors involves 
implicit taxonomic assumptions and that behaviors are interrelated in complex ways" and he 
concludes by noting that "there is a need in child behavior assessment and therapy to relate 
specific target behaviors to broader behavioral patterns and syndromes" (p. 100). 
Students with autism represent an ideal group with which to follow Edelbrock's (1988) 
recommendation to relate specific behaviors to broader diagnostic patterns. While there are 
broad behavior patterns that result in the diagnosis being made. Wing and Attwood (1987) 
have also noted the heterogeneity of problems and declared the "abnormalities of behavior and 
impairments of function" (p.3) to be numerous and varied. In working with students with 
autism, problem solving and a diagnosis are complementary to each other as the diagnosis of 
autism does lead to an understanding of the unique characteristics of the student and to 
interventions that can be used most effectively within the context of problem solving (Volkmar, 
Klin, & Cohen, 1997). Indeed, Schopler and Mesibov advocated for that position in 1988 by 
staling that the evaluation of the specific concems was "every bit as important as the diagnostic 
classification, because without them it is most unlikely that an effective treatment plan can be 
developed" (p 10). 
Teacher Preparation 
The most recent trend influencing the education of students with disabilities is a change 
in teacher preparation. There is a growing shift to noncategorical teacher training and generic 
teacher licensure (Simmons, 1995). This trend has the potential to have a serious negative 
impact for students with autism, according to Goodland (1990) and Simmons (1995). A major 
limitation of current teacher preparation programs is the degree to which they provide adequate 
opportunities for future teachers to learn about behavior management strategies. Simmons 
(1995) indicates that "Instructional and management strategies must be taught explicitly in order 
for educators to be effective with students with autism, and these same skills must be modeled 
and practiced in field placements with soidents with autism" (p. 14). He warns that "there have 
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never been more than a handful of consistently available preservice programs explicitly 
designed to prepare teachers of students with autism...and that inservice training programs in 
the area of autism are often insufficient in number, limited in scope and content, and 
inaccessible" (p. 15). These limitations, in combination with die recent increase in the number 
of students identified with autism and pervasive developmental disorders, has exacerbated the 
long-standing problem of an inadequate number of teachers trained to work with students with 
autism. Simmons clarifies the need by indicating; 
Anyone who has ever attempted to work with students with autism can attest to the 
need for specialized instructional and management skills and strategies and appropriate 
experiences. Thus, even though autism specific skills and strategies are based on 
general principles of effective instruction, personnel training programs must be geared 
specifically to prepare teachers and others to effectively respond to the needs of 
students with autism. The solution to the personnel shortage problem is not to add a 
single course to an existing generic special education preservice training program, to 
offer occasional and limited inservice training on the topic of autism, not to simply 
decree that generically trained teachers of students with exceptionalities are acceptable to 
teach students with autism on the basis of their general background and experiences, 
(p. 15) 
Simmons (1995) discusses serious and legitimate obstacles to educating students with 
autism and suggests that teachers of students with autism need to be well trained educators who 
have completed a systematic professional training program. He then discusses both the 
inadequacy and inaccessibility of inservice programs, yet strongly indicates that educators and 
support staff need specialized instructional and management skills and strategies in addition to 
actual experience with children with autism. Simmons (1995) does not specifically address his 
views on a comprehensive inservice training program for educators and support staff that 
provides experience in working with children with autism under the guidance of "master 
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teachers" of students with autism with the training followed by extensive consultation services. 
However, the views expressed in the 1995 article suggest that he would applaud the provision 
of such a system as a way to enhance the specific skills of well-trained professional teachers 
and provide them experience in working directly with children with autism. 
The Diagnostic Criteria for Autism 
The diagnostic criteria for autism have changed somewhat since those detailed by the 
pioneering work of Kanner (1943). The changes have reflected evolving concepts of the 
disorder (Szatmari, 1992; Volkmar, Cohen & Paul, 1986; Volkmar, Klin and Cohen, 1997). 
The DSM-III (APA, 1980) criteria (in Appendix A-1) were criticized as too restrictive 
(Volkmar, Cohen & Paul, 1986; Volkmar, Klin & Cohen, 1997) while experienced clinicians 
suggested that the DSM-III-R (APA, 1987) criteria (replicated in Appendix A-2) lacked 
specificity, and thus over-identified individuals as having autism when in actuality they did not 
have the disorder (Factor, Freeman, & Kardash, 1989; Hertig, Snow, New, & Shapiro, 1990; 
Rutter& Schopler, 1992; Spitzer«& Siegel, 1990; Szatmari 1992a; Volkmar etal. 1992b). 
The diagnostic criteria for the DSM-IV (APA, 1994, in Appendix A-3) were, from the 
onset, conceptualized as a careful examination of nosology. Volkmar, Klin and Cohen (1997) 
discussed the extensive review of the literature and reanalyses of data done by the autism work 
group. Ambitious field trials involving approximately 1000 cases and 125 raters were also 
conducted. The result of those efforts was that, according to Rutter (1996), clinicians and 
researchers have achieved consensus internationally on the validity of autism as a diagnostic 
category and on die many features cenual to its definition. That has made possible the 
convergence of two major diagnostic systems: the DSM-IV (APA, 1994, the criteria are 
provided in Appendix A-3) and the 10th edition of the Worid Health Organization (WHO) 
International Classification of Diseases (ICD-IO; 1992,1993). Volkmar, Klin, and Cohen 
(1997) indicate that it is probable that no other psychiatric or developmental disorder has such a 
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strong international basis for its diagnostic criteria, an asset for clear communication among 
clinicians and researchers worldwide. 
Clinicians faced with children demonstrating significant developmental differences and 
distraught parents probably care little about historical changes in the definition of autism or the 
fact that agreement in definitions is now world wide. The more important concern of clinicians 
and parents alike is to reach an understanding of the behaviors exhibited and develop strategies 
to facilitate normalization. For behavior patterns to be diagnosed as autism, specific criteria 
delineated in the DSM-IV (APA, 1994) must be met. At least two behaviors indicative of a 
qualitative impairment in social interaction must be present, as must at least one qualitative 
impairment in communication. In addition, a restricted repetitive and stereotyped pattern of 
behavior, interests or activities must exist and the onset of delays or abnormal functioning in 
social interactions, social communication, or play must occur prior to a child reaching age 
three. Rutter and Schopler (1988) illuminate for the clinician that in making the diagnosis of 
autism. It is the deviance in the developmental process that sets autism apart from other 
disorders. Impaired language and socialization may be found in children with mental 
retardation or communication disorders, yet, while they may demonstrate delay, it is the pattern 
of deviance that is distinctive to autism. Also, young children exhibiting developmental delays, 
but not autism, are unlikely to have significant repetitive stereotypical routines. 
There is a tremendous range in how the behaviors that characterize autism are 
expressed. Wing (1991) captured the varied manifestations of autism on her "autism 
continuum", which depicts characteristics shading from behaviors observed in the most 
severely disabled individuals with autism to those least affected by the disorder (see Appendix 
B). The varied manifestations of autism described by Wing (1991,1997) include behaviors in 
addition to impairments in social interaction and communication, and the presence of repetitive 
or stereotypical interests that comprise the diagnostic criteria in the DSM-IV (APA, 1994). 
Additional behaviors reflected on the continuum include deficits in social imagination and 
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language, and differences in responses to sensory stimuli, movements, and the presence of 
special skills. A review of the primary characteristics of autism and a cursory discussion of 
some of the corresponding educational implications follows. 
Qualitative Impairment in Social Interaction 
Of the three characteristics of autism, it is the qualitative impairment in social 
interactions that is both the essential feature of the disorder and the least understood aspect 
(Frith, 1989: Gillberg, 1990; Lord, 1993; Volkmar, Caner, Grossman Klin, 1997). Kanner 
(1943) suggested that children with autism were happiest when left alone to engage in solitary 
activities. Young children with autism may not respond differentially to strangers and may act 
as if people, including parents, are not important. This contrasts markedly with the importance 
of social relationships for most children. It also contrasts with the sensitivity displayed by 
many children with autism to very small changes in their physical environment or in their 
routines (Frith, 1989; Gillberg, 1990; Lord, 1993). Social impairments can take many forms 
and include a lack of awareness that other people exist, for younger and lower functioning 
students. Older children may exhibit some specific attachments to their parents and may 
passively accept bids for social interaction, yet they will rarely initiate social interactions 
(Volkmar, Carter, Grossman & Klin; 1997). Some of the most capable individuals with autism 
develop an interest in social interactions but have difficulty negotiating the nuances involved 
(Volkmar, Carter, Grossman & Klin, 1997). For that group, social interaction deficits can 
include a failure to take a listeners feelings into account and a reliance on stereotypical 
expressions in conversation, which may be followed by an elaboration of idiosyncratic 
interests (Wing, 1991). A critical aspect of the impairment in social Interaction is not just that 
children with autism are socially isolated, but that they are very limited in the degree they are 
able to modify their social behavior to meet the demands of the environment (Gillberg, 1990). 
The qualitative impairment in social interactions characteristic of children with autism 
results in unique educational challenges. Certainly part of the difficulty in educating young 
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children with autism is the difference they exhibit in attention, arousal, sensory function, 
memory and information processing (Waterhouse & Fein, 1997). Waterhouse and Fein (1997) 
maintain that the social impairment is a secondary effect of the cognitive difference. Courchene 
and colleagues (1994) hypothesize that the key deficit in autism is an inability to shift attention 
from one modality to another. Waterhouse and Fein f 1997) indicate that difficulty gaining a 
child's attention is prominent. Various authors (Courchene et al., 1994; Sigman, Dissanayake, 
Arbelle, & Ruskin, 1997; Volkmar, Carter, Grossman & Klin, 1997; Waterhouse & Fein, 
1997) discuss the role of attention, arousal, imitation and memory in relation to social deficits, 
yet the social deficits themselves cause appreciable difficulty in the classroom. Normal infants 
come into the world with the motivation and capacity to begin establishing immediate social 
relationships with their caregivers. Those early patterns of infant-caregiver interaction relate to 
the quality of later attachments, which in turn relate to subsequent cognitive and social skills. 
For children with autism, the powerful influence of social motivation is delayed or absent 
(Volkmar, Carter, Grossman & Klin, 1997). Considering that approval from peers and 
teachers is so highly valued by most students that it influences classroom behavior and 
performance (Paine et al, 1983), students with autism lack an important influence on their 
achievement and behavior. 
Qualitative Impairment in Communication 
A second important feature of autism is the impairment in verbal and nonverbal 
communication (Gillberg, 1990). An often quoted statistic predicts that only about 50% of 
individuals with autism will eventually have useful speech, a prediction that is somewhat 
supported by epidemiological data (Bryson, Clark, & Smith, 1988; Lord & Paul, 1997, Paul, 
1987.). However, the validity of the statisric can be dramatically affected by variations among 
subjects and how useful speech is defined. Those factors need to be mote carefiilly specified in 
fiiture studies. Based on a three hour school observation of categorical special education 
classes for 4- to 13-year old children with autism. Stone and Caro-Martinez (1990) found that 
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21 % of children with nonverbal IQs less than 50 and 53% of children with nonverbal IQs of 50 
or greater spoke spontaneously. The results could be biased by the placement of more verbal 
children in other, perhaps less restrictive programs or by students who might have been able to 
talk but who did not demonstrate that skill during the observation. However, the Stone and 
Caro-Martinez (1990) study does support the conventional wisdom among those who work 
with children with autism in indicating that a substantial minority of individuals with autism do 
not develop fluent speech. 
Among the children who do develop speech, speech production problems similar to 
those experienced by some other children are common. Articulation development was found to 
be somewhat delayed by Bartak, Rutter, and Cox (1975), but other studies have indicated that 
phonological development in children with autism did not appear to differ from that seen in 
children exhibiting typical developmental patterns as well as those with delays when matched 
for nonverbal mental age (Bartolucci, Pierce, Streiner, andTolkin-Eppel, 1976; Lord & Paul, 
1997). A difference that has emerged in children with autism is that, in contrast to those with 
general developmental delays, an increase in language ability was associated with an increase in 
speech peculiarities and perseveration (Volden & Lord, 1991). In a nonautistic mentally 
disabled group, oddities decreased steadily as expressive language ability -improved (Volden & 
Lord, 1991). Peculiar language patterns have emerged, according to Mayes, Volkmar, Hooks 
and Cicchetti (1993), as one of the best discriminators between Pervasive Developmental 
Disorder (PDD) and language disability. A frequently mentioned language behavior associated 
with autism is confusion and interchanging of personal pronouns. Like other aspects of deviant 
language, pronoun reversal sometimes occurs in children with language disorders other than 
autism and may be present briefly in the language of some normally developing children. It 
does not occur in all children with autism, but is more common in this group than in children 
with no or other disorders (Le Couteur et al., 1989; Lee, Hobson, & Chiat, 1994; Lord & 
Paul, 1997). 
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One of the most salient aspects of deviant speech in autism is the occurrence of 
echolalia - the repetition, with similar intonation, of words or phrases that someone else has 
said. Although echolalia is one of the classic symptoms of autism, not all children with autism 
echo, nor is echoing seen only in autism. Echolalia can be immediate or delayed; immediate 
repetition occurs in some children with visual impairments and in some normally developing 
children (Yule 8c Rutter, 1987). McEvoy, Loveland, and Laundry (1988) found that immediate 
echolalia occurred most often in children with autism who demonstrated minimal expressive 
language and was not associated with chronological or nonverbal mental age. The exact 
frequency with which echolalia occurs is not known. Yet a substantial minority of verbal 
adolescents and adults are reported by their parents to have engaged in echolalia at some point 
in their development (Le Couteur et al., 1989). 
Echolalia has been viewed as an undesirable, nonfiinctional behavior (Lovaas, 1977). 
In some instances, such as repeating television commercials or parts of children's videos, does 
not appear to serve a communicative function. However, other investigators view both 
immediate and delayed echolalia to represent a fiinctional skill (Fay, 1969; Lord & Paul, 1997; 
Prizant, 1983; Prizant & Duchan, 1981). Prizant and Duchan (1981) discussed six 
communicative functions they observed being served by immediate echolaia: (a) turn-taking, 
(b) assertions, (c) affirmative answers, (d) request, (e) rehearsal to aid processing, and (f) self-
regulation. Immediate and delayed echolalia are neither synonymous with nor unique to autism 
and both can serve communicative functions. In addition, both forms of echolalia may fiinction 
as a language acquisition strategy (Lord & Paul, 1997). 
Most discussions of communication and language in individuals with autism center on 
their productive capacities with little attention focused on their understanding of speech, 
although conventional wisdom from clinical observation has long noted that children with 
autism experience significant deficits in comprehension. The omission in researching 
comprehension is unfortunate because early response to language, a likely precursor to 
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comprehension, is a strong indicator of autism in very young children (Dahlgren & Gillberg, 
1989; Lord, 1995). The studies that have been published verify the observations of clinicians 
and indicate that children with autism perform more poorly than aphasic or mentally disabled 
children at similar nonverbal mental age levels (Bartak ital., 1975; Bloom & Lahey, 1978; Paul 
& Cohen, 1984a; Tager-Flusberg, 1981 a). The continuation of significant delays in 
comprehension is also one of the strongest differentiators between individuals with high-
functioning autism and those with specific language disorders (Lord & Paul, 1997). 
The development or enhancement of communication skills in young children with 
autism represents an area that needs to be addressed by educators. In nonverbal individuals, 
some communication system must be developed so the child is able to express needs and 
desires. That can be accomplished through signs, pictures, drawings or words (Layton & 
Watson, 1995: Lord & Paul, 1997). Verbal children, too, have need for assistance with 
communication skills but their needs focus more the social aspects of communication. 
Ironically, their strengths in expressive language often impede educators' awareness that 
interventions need to be developed to increase the functional and flexible use of language for 
interactive purposes (Layton & Watson, 1995: Lord& Paul, 1997). It is vital that educators be 
aware of the significant communication difficulties of virtually all, if not all, children with 
autism so strategies can be developed to meet the needs both of verbal and nonverbal children. 
Restricted Repetitive and Stereotyped Patterns of 
Behavior. Interest, and Activities 
The third area of deviance that must exist for a child to be diagnosed as having autism 
involves markedly restricted, repetitive, and stereotyped patterns of behaviors and interests 
(APA, 1994). The meaning of the tendency to impose rigidity and routine on a wide range of 
everyday occurrences remains obscure and the ways in which the stereotypical patterns are 
evidenced vary (Rutter & Schopler, 1988). They may be reflected in distress over changes in 
small details of the environment, stereotypical and repetitive motor mannerisms, persistent 
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preoccupation with parts of objects, attachment to unusual objects, compulsive rituals, and a 
markedly restricted range of interests as well as a preoccupation with one narrow interest. 
Specific examples of these patterns are detailed in the DSM-IV (APA, 1994), but it is important 
to realize that the extreme interest can develop in subjects such as astronomy, meteorology, or 
aspects of transportation. The interests can shade into the interests of normal children. 
However, while such interests are typically used to interact with others, the individual with 
autism engages in the interests for the sake of the interests, not as a means to interact with 
others (Rutter, 1985; Szatmari, 1991). 
The educational needs based on this third group of behaviors are numerous. Young 
children with autism have what is typically referred to as a desire for sameness. In the 
classroom, moving from one activity to another or a change in daily routines often results in 
aggressive behaviors or tantrums (Koegel & Koegel, 1996). However, with a proactive 
behavior management plan that includes a communication system at the child's level and use of 
schedules, a child can be taught to make transitions and accept changes in daily routines with 
tolerance rather than tantrums (Lord & Paul, 1997; Volmer, 1995,97). Self-stimulatory and 
stereotypical behaviors may be subtle, such as gazing at lights, or obvious, such as body 
rocking and loud vocalizations. However, even the most subtle of these behaviors should be 
considered for behavioral interventions because they have an inverse relationship with 
appropriate behaviors, and when their duration decreases, spontaneous increases in academic 
responding and play have been observed (Kern, Koegel, & Dunlap, 1984; Kern, Koegel, 
Dyer, Blew & Fenton, 1982; Koegel, Firestone, Kramme, & Dunlap, 1974). The intense 
interests held by children with autism can also have educational implications. When the 
interests are incorporated into projects or assignments, the child's attention and involvement 
can be enhanced. Meeting the educational needs of children with autism represents a 
professional challenge but the literature provides guidance on a variety of intervention strategies 
that have been shown to be effective. 
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The Basic Educational Needs of Young Children with Autism 
As discussed, all students with autism demonstrate impairment in social interaction and 
communication as well as a restricted, repetitive, and stereotyped pattern of behavior, interests 
or activities. While deficits in social interaction may be the essential feature of autism (Frith, 
1989; Gillberg, 1990; Lord, 1993; Volkmar, Carter, Grossman, & Klin, 1997), it is deficits in 
communication that warrant first consideration for interventions, in part because an important 
function of language is to mediate social interaction (Bondy & Frost, 1994a, 1994b, 1995; 
Hodgdon, 1995; Layton & Watson, 1995: Lord & Paul, 1997). The prioritization of language 
over social interventions acknowledges that language is the primary vehicle for social 
interactions among humans (Bondy & Frost, 1994a, 1994b, 1995; Hodgdon, 1995; Lord & 
Paul, 1997). 
Strategies to Enhance Communication 
Two divergent approaches have emerged to enhance the communication skills of 
individuals with autism. Mirenda and Donnellan (1987) grouped the approaches into two major 
models, the behavioral model and the interactional model. 
The Behavioral Model 
The behavioral model is based on the premise that if developmental ly delayed students 
were going to learn in developmental ly typical ways, they would have done so. The approach 
uses the principles of operant conditioning and thus emphasizes the use of carefully sequenced, 
highly structured strategies for instruction. The use of the behavioral model has been 
researched extensively with individuals having a variety of diagnostic labels and has proven 
effective in teaching them skills. The approach is typified by the following elements: (a) 
assessing the learner's present level of response performance using an objective, data-based 
measurement system; (b) isolating skill deficits, breaking down skills into their individual 
components, and developing a series of objectives to remediate deficits; (c) selecting and 
implementing procedural strategies; and (d) providing feedback to the learner by following 
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correct responses with pleasurable consequences and incorrect responses with consequences 
that are at least mildly aversive to the student (Alberto &Troutman, 1982,1990; Mirenda & 
Donnellan, 1987; Sulzer-Azoroff & Mayer, 1977,1991; Quill, 1995). 
Ivar Lovaas has had a great deal of experience in utilizing the behavioral model to assist 
children with autism. In the 1960s he embraced the use of operant conditioning and discrete 
trial training to assist children with autism in both increasing skills and decreasing undesirable 
behaviors (Lovaas, 1968, 1977, 1981; Lovaas, Freitag & Gold, 1965; Lovaas, Schaeffer, & 
Simmons, 1974; Lovaas & Simmons, 1969). The discrete trial teaching format used by 
Lovaas consists of (a) presentation of a discriminative stimulus (basically a request or 
command); (b) a response to the request or command by the child; and (c) presentation of a 
reinforcer to a correct response or saying "no" if incorrect. 
Lovaas developed, perfected, and still employs (Smith & Lovaas, 1997) methods to 
enhance communication that are typical of the 1960's and early 1970's when the training focus 
was on speech production rather than communication (Bricker, 1993). His approach to 
teaching language begins with verbal imitation (Lovaas, 1981). After verbal responses are 
obtained, the meaning of those responses is taught through discrimination training utilizing 
verbal and nonverbal behaviors. In this manner children are taught to label common objects and 
behaviors. Sophisticated use of operant conditioning has been employed to support the use of 
complex language skills, to include the construction of grammatically correct sentences, the use 
of language in conversation, the production of narrative or descriptive accounts, and the use of 
language to seek information (Lovaas, 1977,1981). 
Use of the behavioral model to teach communication skills to children with autism is 
not unique to Lovaas. Other programs employing a behavioral approach to communication 
include The Children's Unit forTreatment and Evaluation (Romanczyk, Matey & Lockshin, 
1994), the Murdoch Early Intervention Program (Bimbrauer and Leach, 1993), and The 
Princeton Child Development Institute (McClannahan and Krantz, 1994). Advantages to the 
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behavioral model in teaching communication or other skills include reliance on systematic, 
empirically based technology and manipulation of the instructional environment to reduce 
irrelevant stimuli. With irrelevant stimuli reduced, a learner is more apt to attend to the specific 
skill being taught (Mirenda& Donnellan, 1987). 
The Interactional Model 
As Lovaas and other behaviorists refined their techniques to teach children, another 
model, which Mirenda and Donnellan (1987) refer to as an interactional model, also gained 
wide acceptance. Important methodological tenets of the this model include the following: (a) 
whatever the student is attending to should be visible and have highly salient features; (b) the 
learning environment should be arranged to involve students in an interactive manner rather 
than as passive responders; (c) teachers should be viewed as facilitators of skill development 
rather than as controllers of skill development; (d) tasks should be selected that are inherently 
motivating and reinforcing to learners; (e) feedback should be directive rather than corrective; 
and (f) teachers should capitalize on spontaneous incidents in which students are actively 
involved (Bricker, 1993; Hart &Risley, 1980; Miller & Yoder, 1972,1974; Quill, 1995). 
The interaction-based approach offers some advantages. It employs naturally occurring 
events as opportunities for instruction, which can be expected to enhance generalization 
(Stokes & Baer, 1977). It is advantageous to use an instructional model with students with 
autism that places them in an initiative role rather than in the role of respondent (Donnellan, 
1984; Donnellan, Mesaros, & Anderson, 1984-1985). For the strengths this model offers, it 
also has disadvantages. Because this model assumes that the student is already acting upon the 
environment to some extent, it may require modification for severely disabled children. The 
spontaneity of the interactions also makes the collection of data difficult (Bricker and Carlson, 
1981). 
The interactional approach to communication provides a different emphasis than the 
behavioral approach and is the approach favored by the majority of the current leaders in the 
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fields of autism and communication (Frost & Bondy, 1994a, 1995b, 1995; Kaiser, 1993; 
Krantz, MacDuff & McClannahan, 1993; Layton & Watson, 1995; Lord & Paul, 1997; 
MacDuff, Krantz & McClannahan, 1993; Schopler&Mesibov, 1985; Quill, 1995). 
Specifically, there is: 
Far less emphasis on simply increasing vocabularies, less one-to-one teaching of 
specific words. There is, instead, more emphasis on tying communication training to a 
child's specific interests and activities and, when indicated, use of alternative 
communication systems such as gesturing, picture cards, or any other system 
meaningful to a child. (Schopler & Mesibov, 1985, p. 7) 
Kaiser (1993) lauds the shift from teaching specific speech and language skills to an emphasis 
on enhancing children's social communication and indicates that the teaching of communication 
skills is critical in supporting social relationships. It is vital that educators view communication 
skills not as an outcome of an intervention, but as the means for social interaction to occur. 
Children use whatever communication skills they have as the foundation for social 
communication (Kaiser, 1993). "To communicate in a socially effective way, children require 
more than skill in vocabulary use, aniculation, semantic relationships, and simple grammar. 
They require a ftinctional, socially effective communication system to carry on essential 
everyday transactions" (Kaiser, 1993, p. 3). 
The first priority for educators is to facilitate the development of communication skills 
in order to enable students to express their needs and desires and as the foundation for social 
communication. A second need is to address remaining behavior problems. An efficient 
communication system is effective in reducing the number of challenging behaviors exhibited 
by students (Carr & Durand, 1985, 1986; Durand, 1990; Durand, Berotti & Weiner, 1993; 
Donnellan et al., 1988; Kaiser, 1993; Lord & Paul, 1997; Schopler & Mesibov, 1985; Quill, 
1995; Wethery, Schuller, & Prizant, 1997) but behavior problems that persist, especially 
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aggressive behavior or self-abusive behaviors, limit the acceptability of the child to teachers 
and other students (Hodgdon, 1995). 
Strategies to Improve Behavior 
Bondy and Frost (1995) indicate that the "vast majority" of children with autism display 
"one or more serious behavior-management problems" (p. 320). The intent of this section is to 
provide a brief overview of some basic techniques to ameliorate behavior problems in children 
with autism. Those discussed include functional analysis and interventions based on 
management of antecedents and consequences. 
Functional Analysis 
As the tenti functional analysis suggests, this method of reducing challenging 
behaviors is based on determining the purpose a behavior serves. The assumption is that any 
behavior occurring repeatedly is in some way reinforcing to an individual or providing a useful 
function (0' Neill et al.. 1990,1997). Beliefs underlying this methodology are that all behavior 
is communicative and all behavior serves a purpose for the individual (Iwata, 1996; LaVigna & 
Donnellan, 1986). 
The field of functional analysis was advanced by Iwata, Dorsey, Slifer, Bauman, & 
Richman (1982). Their premise was that effective interventions could be developed by 
hypothesizing the advantage afforded by the problem behavior. Results of their work indicated 
that clear patterns of behavior could be observed as a function of the manipulated condition. 
Thus, if attention seeking was the function of a behavior, the rates of that behavior increased 
with incnsasing attention. If escaping a difficult task was the function, presenting the child with 
difficult tasks resulted in increased rate of behavior. An expanding body of research indicates 
that by analyzing the intent or function of behaviors, effective interventions can be developed 
that avoid the use of punishment, yet are consistent with the goals of behavior modification in 
diminishing the intensity, duration, or frequency of behavior problems overtime (Carr& 
Durand, 1986: Carr, Levin, McConnachie, Carlson, Kemp, & Smith (1994); Donnellan et al.. 
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1988; Day, Homer, & O'Neill, 1994; Iwata, Pace, Dorsey, Zarcone, Vollmer, Smith, Rogers, 
Lerman, Shore, Mazeleski, Goh, Cowdery, Kalsher, McCosh, & Willis, 1994; LaVigna & 
Donnellan, 1986; Taylor, &Romanczyk, 1994). 
These findings have implications for interventions that are being increasingly nsalized. 
If attention is a primary function of an aberrant behavior, interventionists increase attention for 
acceptable behaviors, and monitor the effects of that change. If escape is a primary function, 
then interventionists teach the child appropriate ways to access breaks and monitor the effects 
of that change. To date, studies in functional analysis have focused on the consequences 
maintaining responses, however. Homer (1994) indicates that antecedent events are being 
given Increasing attention. He applauds that direction by noting that "If the only information we 
have about a problem behavior is related to the consequences that maintain it, we are limited in 
suggesting changes in the antecedent events within an environment" (p. 402). 
Management of Antecedents 
The management of antecedents involves procedures that are implemented before a 
target behavior occurs. Bregman and Gerdtz (1997) discussed two types of antecedents, 
ecological or setting events, and immediate. The research base on both types of antecedent 
management is limited but studies suggest that it is an effective strategy in the management of 
challenging behaviors (Donnellan, LaVigna, Negri-Shoultz, & Fassbender, 1988; McKee, & 
Witt, 1990). The focus of ecological studies has been varied. By reducing visual distractions, 
Duker and Rasing (1989) decreased self-stimulatory behaviors and increased on-task behaviors 
for students with autism. A predictable daily schedule of events and activities was identified by 
Flannery and Homer (1994) as a setting variable that resulted in a reduction of disruptive 
behaviors among individuals with severe developmental disabilities. Even exposure to children 
who can serve as positive role models may serve as an ecological antecedent variable. Young 
children with autism in educational programs that provide close proximity to typical ly 
developing peers without behavior problems, display significantly lower rates of aberrant 
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behavior such as stereotypy (Lanquetot, 1989; McGee, Paradis, & Feldman, 1993). After 
Olley (1987) reviewed the literature, he concluded that educational progress and adaptive 
behaviors are enhanced for students with autism by identifying and modifying environmental 
factors that precipitate and maintain problem behaviors. 
Immediate antecedent events have also been found to influence the frequency and 
severity of behavior problems. Munk and Repp (1994) reported several instructional factors 
that influenced the prevalence of student misbehavior and would be considered immediate 
antecedents. The factors included the opportunity for students to express a choice of activities, 
variation in teaching lessons, task difficulty, and the interspersal of mastered tasks with novel 
tasks. The importance of offering choices has been confirmed by other researchers and extends 
to the choice of reinforcers to be earned for success (Dunlap, 1984; Weber & Thorpe, 1992; 
Winterling, Dunlap, & O'Neill, 1987). 
The intent of this discussion of antecedent events was not to be exhaustive but to 
demonstrate the important role the management of antecedents can wield on challenging 
behaviors. The same philosophy will extend to the section on the management of 
consequences. 
Management of Consequences 
There are literally volumes written on this topic. A very brief discussion follows on the 
management of consequences, especially those methods germane to, but controversial in, 
serving children with autism. 
The of use positive reinforcers is the least controversial method of consequence 
management. In general terms, it occurs when the contingent presentation of stimulus or 
stimulus event results in a future increase over time of the response rate, duration, or intensity 
(Alberto & Troutman, 1982,1990; Sulzer-Azaroff &. Mayer, 1977,1991). The word positive 
refers to the presentation or addition of a particular stimulus event, not to whether is the event 
is pleasant or unpleasant, and reinforcement refers to the increasing or strengthening of a 
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response over time. The goal of most educators and behavioral interventionists is to 
systematically reinforce desirable behaviors, and reduce or eliminate reinforcers associated with 
undesirable behaviors (Alberto & Troutman, 1982,1990; Bregman & Gertz, 1997: Sulzer-
Azaroff & Mayer, 1991,1977). To do that, the accurate identification of reinforcers is critical. 
A reinforcement-based intervention will only be successful if the reinforcer used is powerful 
enough to significantly motivate the child to perform the target behaviorfs). In some cases, the 
nature of the problem itself, especially with behaviors such as self-stimulation or stereotypy, 
may help to identify potential reinforcers (Durand, Crimmins, Caulfield & Taylor, 1989). 
Charlop, Kunz, and Casey (1990) followed that approach by providing children with autism 
brief periods of time during which they could engage in stereotypy, echolalia, and 
perseveration as reinforcement for appropriate behavior at other times of the day. The brief 
access (limited to five seconds) served as a powerftil reinforcer and resulted in a significant 
increase in appropriate behavior for all students. Behavior problems did not increase and 
Charlop Kurtz and Casey (1990) reported no difficulty in terminating access to the preferred 
activities at the end of five seconds. 
Negative reinforcement is not so commonly employed as positive reinforcement and it 
is often misunderstood. When the contingent removal of a certain stimulus or event results in a 
future increase or strengthening, over time, of response rate, duration, or intensity, negative 
reinforcement has occurred. The word negative indicates that a stimulus or event has been 
contingently removed or taken away. Because negative reinforcement depends upon the 
presence of unpleasant or aversive conditions, the procedure has limited utility in the 
educational setting. (Donnellan, LaVigna, Negri-Shoultz, & Fassbender, 1988). However, 
greater awareness of the strategy can be important for the following reasons: 
1. It can strengthen both appropriate and inappropriate behavior. 
2. It is used as often by learners to change the behavior of staff as the reverse. 
3. It is not punishment. 
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4. Awareness of the concept is useful in helping individuals learn to express that certain 
things that are naturally occurring or are not under their control are unpleasant 
(Donnellan, LaVigna, Negri-Shoultz, & Fassbender, 1988, p. 28). 
The most controversial method of managing consequences involves the use of 
punishment. Unlike both positive and negative reinforcement, which increase behaviors, 
punishment decreases behaviors. There are basically two types of punishment. The first 
involves the contingent withdrawal of a stimulus or event which results in a future decrease or 
weakening of the response rate, intensity or duration. The most common methods of this type 
of punishment include time out from positive reinforcement and response cost (Donnellan et al. 
1988). The second type of punishment refers to the contingent presentation of a stimulus or 
event which results in a future decrease or weakening of the response rate, duration or 
intensity. While punishment based on the contingent withdrawal of a stimulus is controversial, 
strategies utilizing the contingent presentation of a stimulus or event are contested with more 
fervor. This second type of punishment includes things such as a spanking or being squirted 
with water or lemon juice. 
The use punishment is fraught with problems: a) It can produce social withdrawal; b) It 
can produce aggression; c) It can produce shyness or unresponsiveness; d) It can become 
"addictive" to the punisher, especially because it often has inunediate, though short-term, 
effects; e) It does not eliminate behavior, but only suppresses it, particularly if an alternative or 
replacement behavior is not taught; f) It does not build replacement procedures; g) It is often 
only temporary. When it is stopped the behavior can return, sometimes in worse form than 
before punishment began; h) It can inhibit behaviors other than those being intentionally 
punished; and I) It can be very person-specific and situation-specific in its effects (Alberto & 
Troutman, 1990; Oonnellan, LaVigna, Negri-Shoultz, & Fassbender, 1988; Sulzer-Azaroff & 
Mayer, 1991,1977). Any use of punishment is fraught with controversy. However, Baer 
(1970) adds another perspective to the issue by noting that "Not to rescue a person from an 
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unhappy organization of his behavior is to punish him, in that it leaves him in a state ot 
recurrent punishment" (p. 246). 
Strategies to Improve Social Interactions 
If a child with autism is to develop life skills and the ability to tiinction in society, a 
behavioral repertoire absent of aggressive behaviors, an efficient system of communication, 
and adequate social skills are vital. 
All children with autism need to learn social skills (Cox & Schopler, 1991). As play is 
developmental ly important to the acquisition of social skills, teaching play skills is an important 
intervention for young children with autism (OIley & Reeve, 1997). This can be a challenging 
task, however. The research base on specific techniques is less well developed than for 
strategies to increase communication and reduce problem behaviors. Children with autism 
exhibit both delays in the development of play skills and an oddness in their social interactions 
(Jarrold, Boucher, & Smith, 1993; Stone, Lemanek, Fishel, Fernandez, & Altemeier, 1990). 
Strategies that improve the social skills and play skills of children with autism need to be 
targeted for further research, as they lack a strong research base. However, by increasing 
social behavior, social responsiveness, and sensitivity to social cues, a future promise exists 
for positive changes in the everyday functioning of students with autism. 
Strain, Kohler, Storey, and Danko, (1994) increased social behavior, social 
responsiveness, and sensitivity to social cues by using self-management skills successtlilly 
with young children with autism (ages 3,4, and 5 years). The children learned to suggest 
activities or a place to play, offer or request an object from another child, and offer or request 
assistance. The children were taught to place a disc containing a picture of themselves in a 
container each time they engaged in one of the target behaviors. The discs could then be 
exchanged for reinforcers which were gradually faded. The result was increased social 
behavior in the classroom and at home. Another method that has been successtiilly employed to 
30 
improve social and play skills in young children with autism includes the use of detailed scripts 
in combination with self-monitoring. 
A primary means of teaching social skills to children with autism has been the use of 
peer models. Much of the work has employed normally developing preschool-age children 
fOdom, Hoyson, Jamieson, & Strain, 1985; Odom & Strain, 1986), but a few studies have 
used mildly disabled peers as models for children with more severe impairments (Shafer. Egal, 
& Neef, 1984). Preschool peers learned to initiate interactions with a child with autism and 
those initiations served to increased the social responses of the children with autism (Odom. 
Hoyson, Jamieson, & Strain, 1985; Odom & Strain, 1986; Strain, 1983). 
The use of social stories (Gray, 1993,1995; Gray & Garand 1993) has become a 
popular method to teach social skills (Donnelly & Levy, 1995). The goals of the approach are 
ambitious. It is "designed to help parents and professionals understand the perspective of the 
student with autism, while at the same time providing the student with information regarding 
what is occurring in a given situation, and why" (Gray, 1995, p. 137). Anecdotal evidence 
suggests that social stories do provide students with helpful infoimation and new approaches 
for responding to situations that have been problematic. However, there is no research 
available to indicate the short or long term efficacy of the approach. 
The characteristics of autism have been described and the relationship between the 
characteristics to subsequent educational programming needs has been established. In the 
section that follows, a variety of nationally prominent programs developed to serve children 
with autism will be described and important aspects of those programs will be compared. 
A Review of Selected Programs to Serve Young Students with Autism 
Methods of developing communication skills for students with autism can be viewed as 
basically behavioral or interactional. The distinctions in methodology are less well demarcated 
when examining programs in their entirety because most draw heavily from behavioral 
technology, differing in the aspects they emphasize. A review of selected program models 
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follows. No attempt has been made to examine all the educational programs available to serve 
students with autism. However an effort has been made to cover systematic, comprehensive 
approaches that have gained national recognition through legal challenges, widespread 
availability of information at national conferences, or recent awards of large federal grants. The 
goal of reviewing programs is to provide educators with information needed to select and adopt 
educational methods that are consist with educational research. Programs are reviewed in 
chronological order based on the date of their inception. Features discussed include primary 
attributes, such as the theoretical orientation of the communication system that is employed, the 
use of antecedents and consequences, the availability of training and consultation, and the 
results of research. 
The UCLA Young Autism Project 
The UCLA Young Autism Project was begun by IvarLovaas in 1970 but his work on 
behalf of students with autism extends back to at least 1964. 
Program Attributes 
The Lovaas program is behavioral in its approach, using operant conditioning and 
discrete trial training to assist children in increasing skills and decreasing undesirable behaviors 
(Lovaas, 1968, 1977,1981). The discrete trial format used by Lovaas consists of (a) 
presentation of a discriminative stimulus (basically a request or command); (b) a response to 
the request or command by the child; and (c) presentation of reward to correct response and 
saying "no" if incorrect. The Young Autism Project is unique among the programs discussed in 
this section because of the emphasis on verbal production and the reliance on discrete trial 
training over other aspects of the rich body of knowledge comprising behavioral therapies. 
The Lovaas program is also more intensive than other programs. Lovaas (1987) described the 
treatment provided his experimental group involving very young children as taking "place for 
almost all the subjects' waking hours, 365 days a year" (Lovaas, 1987, p.5). Buchman (1995) 
indicates that currently the program consistently involves 30-40 hours of therapy each week. 
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That number of hours is obtained by the child receiving one-on-one training for four to six 
hours a day, five to seven days each week. The duration of training is at least two years and 
occurs in the child's home. 
The UCLA group provides an extensive treatment manual in the 243 page book. 
Teaching Developmentally Disabled Children: The ME Book (Lovaas, 1981). The book gives 
parents an introduction to behavioral teaching techniques and discusses problems that may be 
confronted. It provides a curriculum to teach behaviors, such as sitting and maintaining 
attention, in order to prepare the child for further learning. Other skills addressed include 
imitation, early learning and basic self-help skills, advanced language skills, and social skills. 
Although the intensity of the interventions employed by the UCLA group for very 
young children is questionable, the most controversial aspect of the Lovaas treatment involves 
the use of physical aversives. Lovaas subjected the 19 children in his experimental group to 
physical punishment that included slaps on the thigh and aversive exercise. The treatment 
manual discusses the use of aversives at length, recommending that a spanking or slap be "hard 
enough so it smarts" (Lovaas, 1981, p. 16). Parents sometimes virtually demand that educators 
provide training for a child with autism that is based on the discrete trail training techniques 
employed by Lovaas, indicating they seek the "recovery" that Lovaas described in his 1987 
article. However, they typically specity that they do not want the use of physical punishment. 
What they fail to realize is that there is currently no outcome research to support his program 
not employing physical punishment and that Lovaas (1987) wrote "contingent aversives were 
isolated as one significant variable. It is therefore unlikely that treatment effects could be 
replicated without this component" (p. 8). He based that conclusion on a study conducted 
within the project described in his 1987 publication. In that study tour children were selected 
from both the experimental group and control group I. No aversives were used with those 
children. The result, according to Lovaas, was a "small and unstable" decrease in inappropriate 
behaviors and increase in appropriate behaviors. He added further that when aversives were 
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included, tiie result was a "sudden and stable "improvement. More recently. Smith and Lovaas 
(1997) indicated that the use of aversives have been replaced with other scientifically validated 
methods and are no longer used" (p.2l3), but they offered no research to support the reversal 
in recommendations. 
The treatment procedures used by Lovaas and the UCLA group hold significant 
difficulties for educators to implement, especially considering that the treatment currently 
implemented differs from diat reported in the study and the results of the new strategies have 
not been reported. A virtually insurmountable obstacle is the training required for teachers who 
would be responsible for the program. Smith, McEachin and Lovaas (1993) indicated that 
prospective therapists needed mastery of the theoretical principles underlying assessment and 
treatment in order to understand training experiences and they estimated that "such preparation 
would require at least 6 to 12 months to complete" (p. 386). More recently Smith and Lovaas 
(1997) acknowledged the concern noting "One issue is obtaining qualified personnel. Research 
currently in progress indicates that training personnel competent to supervise the UCLA 
program requires a minimum of 9 months in a tlill-time internship, followed by on-going 
contact with more experienced supervisors" (p.215). A related difficulty facing educators that 
Smith and Lovaas (1997) have identified is the cost of the UCLA program. They wrote: 
Ail available analyses have indicated that the UCLA program has the potential to save 
hundreds of thousands, even millions of dollars per child with autism. However, it 
does require spending more on early intervention, with the savings to accrue from the 
reduced need for services during the remainder of the child's life (p.215). 
Hobbs, Blalock, & Chambliss (1995) estimated the monthly cost of providing Lovaas therapy 
to be about $1240 per month or about $40,000 per child over the requisite two year period. 
Funding a program based of the work of Lovaas and his colleagues is a challenge to school 
districts. However, ultimately, the greater challenge to implementation of a program based on 
the work of Lovaas may be finding staff with adequate training to implement a program with 
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integrity and resolving ethical questions about using a treatment of such high intensity for very 
young children. Those are amplified because at this time, a program based on the work of 
Lovaas would have to be considered to be only a "promising" experimental treatment. 
(Gresham & MacMillan, 1997 b; Smith & Lovaas, 1997). 
Research 
The results of a 1987 study published by Lovaas has influenced educators serving 
children with autism. That research was done with 19 children, all diagnosed with autism, who 
received intense, 40 hours per week, one-to-one behavioral instruction, for two or more years. 
Lovaas also studied a minimal treatment group of 19 children who received 10 hours a week or 
less of this treatment and a "patched-up" no-treatment group of 21 children. To be included in 
the smdy children had to be 40 months old at the time of referral if they were mute, and under 
46 months if they spoke recognizable words. Lovaas excluded about 15% of the students 
referred, selecting only relatively able (or perhaps less severely affected) students. Treatment 
consisted of discrete trial training that included the limited withholding of primary reinforcers 
such as food and the use of physical punishment procedures. It took place in the children's 
homes for one to two years, until the children acquired skills that enabled them to enter regular 
classrooms. The average IQ of children in the primary treatment group increased from 63 to 
83. Of the 19 children who received intensive treatment, 9 children successfully passed first 
grade in regular education classrooms. Those 9 children had a mean IQ considerably above the 
group mean; their mean IQ score was 111. The average IQ of the minimal-treatment group 
declined from 57 to 52, and that of the no-treatment group had gone from 59 to 58. Lovaas 
indicates that only 1 of 40 children in the other two groups achieved an outcome as favorable as 
that of the 9 children in the intensive treatment group. 
The children treated by Lovaas in his Experimental Group were again evaluated when 
they reached an average age of 13 years (McEachin, Smith and Lovaas, 1993). That evaluation 
showed that eight of the nine children previously classified as normal ftmctioning had remained 
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in regular classes. The ninth child maintained an IQ within the average range but showed 
significant adjustment difficulties and was placed in special education. 
A study by Bimbrauer and Leach (1993) was initiated to replicate the work of Lovaas 
and the Young Autism Project. That study also suggests the effectiveness of operant 
behavioral treatment. These investigators did not slap children as Lovaas CI987) did. Aversives 
were limited to a firm "No" and sharp commands to regain the child's attention, overcorrection 
and contingent exercise. The element of contingent exercise was not described by Bimbrauer 
and Leach but Lovaas (1981) described it "as 10 or 20 sit-ups, or 5 minutes of jogging around 
the block, or holding a telephone book for one minute with outstretched arms" (p.26). The 
Bimbrauer and Leach project aspired to 30 hours of training per week. In reality, they were 
only able to achieve 18-25 hours per week because of holidays, illnesses, and the daily crises 
that affect families. Despite the differences in treatment, within 24 months 4 of the 9 children 
receiving treatment and 1 child in the control group demonstrated substantial gains. Gains were 
most pronounced in the domains of compliance, manageability, or cooperativeness. They were 
least apparent in the domains of independent and social play and a reduction of self-stimulatory 
behavior. 
The Bimbrauer and Leach f 1993) study points to a disadvantage of the behavioral 
approach noted by Mirenda and Donnellan (1987). They indicated that new skills "can be 
acquired quite rapidly when sound behavioral technology is used for instruction" (p. 218) but 
also suggest three areas of concern with the behavioral model. Those three areas are 
generalization, spontaneity, and the sometimes "content-free nature of instructional 
interventions" (p. 218). 
Gresham and MacMiilan (1997) expressed several caveats to the interpretation of the 
Lovaas (1987) research. They questioned specific aspects of the study, including threats to its 
internal validity, or the degree to which changes in student performance can be attributed to 
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different treatments and not to other factors. For the Lovaas research major threats to internal 
validity identified by Gresham and MacMillan (1997) include the following: 
Instrumentation. The inconsistent use of instruments, scaling, or administration and 
scoring procedures can significantly affect the results of an experiment. Many aspects of 
instrumentation were problematic in the Lx)vaas research, including optimizing pretest scores 
by reinforcing compliance and using a wide variety of instruments to determine cognitive 
functioning, and use of a psychometricaJly inadequate and outdated measure of adaptive 
behavior. Follow-up testing was accomplished by "strict adherence" to standardized 
administration and use of an entirely different set of instruments. Also the suitability of the 
educational placement index as an outcome measure is uncertain. The index was calculated 
from a composite of IQ score (normal, mild, or severe ranges), class placement (regular, 
resource, or self-contained placement), and promotion to second grade, thus representing a 
nominal scale of measurement. Mathematical operations, such as the comparison of means or 
ANOVAs are not appropriate to use with nominal measures (Stevens, 1946; Stine, 1989). In 
addition, two of the three variables comprising the educational placement index, class 
placement and promotion to second grade, could be influenced as much, or more, by parental 
demand than student improvement. 
Statistical regression. Gresham and MacMillan (1997) indicate that regression to 
the mean can, and frequently does, produce substantial increases in posttest scores even if 
treatments have no effects. They further indicate that given the Experimental Group's initial 
mean IQ of 63, a mean IQ of 78 would have been expected at follow-up without any treatment 
and that using a 95% confidence interval the posttest IQ of 83.3 could have occured exclusively 
due to regression. Gresham and MacMillan (1997) also note with curiosity that neither control 
group regressed toward the mean. Instead, both control groups had lower follow-up mean IQs, 
reflecting regression away fi-om their pretest means. 
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Selection. Lovaas did not randomly assign subjects to groups. Random assignment 
was not utilized "due to parent protest and ethical considerations" according to Lovaas (p 4). 
Subjects were assigned to the Experimental Group if there were sufficient staff to provide 
treatment and to Control Group 1 based on the distance the family lived from UCLA and staff 
availability. Control Group 2 appears to be a "patch-up" convenience sample from an earlier 
longitudinal investigation. 
There are several significant threats to the external validity of the Lovaas project. Thus 
the appropriateness of generalizing the findings to other settings, other children with autism, 
and using other therapists is questionable. Gresham and MacMillan (1997) discussed the 
threats at length including those outlined below: 
Sample characteristics. The sample of children with autism used in the Lovaas 
research would not appear to be representative of all children with autism. Lovaas (1987) 
reported excluding 15% of the children referred to his clinic because of a low level of 
intellectual fiinctioning and echolalia. Schopler, Short and Mesibov (1989) estimated that if 
only the criteria of IQ were applied to the children with autism referred to their TEACCH 
program in North Carolina, 27% of the children would be excluded. If the criteria for both 
intellectual functioning and echolalia were applied, up to 57% of the children referred would be 
excluded. Thus, the Lovaas sample may be quite atypical of the population of children with 
autism. 
Therapist characteristics. It would be virtually impossible to duplicate the training 
and support provided to the therapists of children in the Experimental Group. Lovaas (1993) 
described himself as overseeing the work of four to eight graduate students who in turn 
support and oversee 60 to 80 undergraduate therapists. Smith, McEachin and Lovaas (1993) 
acknowledged that replication of their work would be very difficult by noting that to "provide 
competent treatment, one must acquire extensive, hands-on, supervised training" (p. 385). 
They indicated that prospective therapists needed mastery of the theoretical principles 
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underlying assessment and treatment in order to understand training experiences and they 
estimated that "such preparation would require at least 6 to 12 months to complete" (p. 386). 
Construct validity in the Lovaas study refers to the explanation of the relationship 
between the treatment children received and the resulting IQ scores and educational placement. 
Gresham and MacMillan (1997) discussed three threats to construct validity in the Lovaas 
project: 
Attention and contact Different amounts of attention and contact received by the 
students in each group is an important direat to construct validity. Lovaas explained that the 
dramatic improvement in the Experimental Group was due to the intensive treatment used by 
the UCLA group. Children in Control Group 1, also provided the discrete trial training, but for 
less than 10 hours of one-to-one treatment per week, showed no improvement in intellectual 
functioning or educational placement. Catherine Maurice (1993), a strong proponent of 
Lovaas, may incidentally provide evidence that the amount of attention and contact are serious 
confounds to the Lovaas study. In discussing the successful treatment of her daughter, which 
Maurice ascribes to Lovaas and discrete trial training, Maurice describes her daughter's 
program as involving 10 hours a week of behavior modification and virtual constant attention. 
While her intention seems to be to credit the discrete trial technology, another explanation could 
be the effectiveness the virtually constant attention she provided her daughter. 
Demand characteristics. £)emand characteristics are a threat to construct validity 
and refer to features associated with a treatment that can contribute to its outcome yet be 
incidental to treatment condition. At least two demand characteristics are possible in the Lovaas 
research. No single or double blind condition was employed to assure that the individuals 
doing follow-up the assessments were unaware of which group the student was in, 
experimental or partial treatment. In addition, random assignment to groups was not possible 
because of "parental protest and ethical considerations" (p.4). Given that Lovaas has a long 
history at UCLA of treating individuals with autism, it is likely that some parents knew of his 
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work and wanted even demanded, to have their children participate in the experimental group. 
Thus parent involvement or commitment could be another confound. 
A final threat to the conclusions that can be drawn from the Lovaas study is due to 
inadequate treatment integrity. With no knowledge about the fidelity with which the treatments 
were implemented, clear interpretation of results is impossible (Gresham & MacMillan, 1997). 
The Lovaas program offers results that are promising but, as Gresham and MacMillan (1997) 
clarify in their thought provoking article, there are sufficient procedural questions to warrant 
caution in the interpretation of the Lovaas (1987) results. 
Princcton Child Development Institute 
Founded in 1970, the Princeton Child Development Institute (PCDI) initially offered a 
special education program for children with autism. It has expanded and now offers a 
preschool, a school, services to families, two group homes, career development, and 
supported employment programs for adults. 
Program Attributes 
The PCDI uses applied behavior analysis and provides a dual emphasis on service and 
research (McClannahan & Krantz, 1994). In addition, small group settings are stressed so the 
combined preschool and school programs are limited to 25 children. As a result of research 
indicating that interventions at an early age improve treatment outcome, the PCDI now fills 
vacancies in the preschool and school programs with preschoolers (Fenske, Zalenski, Krantz, 
& McClannahan, 1985). The staff to child ratio in the preschool program varies between 1:2 
and 1:5. Staff members are well educated, with most having bachelor's or master's degrees in 
psychology or education. The cost of the intensive services is high, tuition for 1992-1993 
school year was $33,431. 
Preschool children were first enrolled in 1975. As of 1993,32 preschool children had 
received services; their mean age at intake was 43 months (range = 30 to 58 months) and 27 
had no functional expressive language upon entry (McClannahan & Krantz, 1994). A child is 
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determined to be eligible for services if a diagnosis of autism has been conferred by someone 
outside the agency, the child meets the American Psychiatric Association's (1987,1994) 
definition and a direct observation based on the institute's own assessment instrument suppons 
the diagnosis of autism. Preschoolers enrolled in the program have demonstrated entry scores 
on the Stanford-Binet IV (Thomdike, Hagen, & Sattler, 1986) ranging firom less than 36 to 83 
with a mean scone of 57. Upon entry to the program "most children have little or no receptive 
or expressive language, are not toilet trained, do not visually attend to others at relevant times, 
do not imitate others and engage in a broad range of stereotypies" (McClannahan & Krantz, 
1994, p. 109). 
The PCDI exemplifies the use of a wide variety of behavioral techniques to assist the 
children they serve. In the early 90s, the program added the use of photographic activity 
schedules to their repertoire of communication building skills. The use of pictures enabled the 
children to work and play independently, to change activities, and to move across settings 
without verbal prompts from adults (MacDuff, Krantz, & McClannahan, 1993; McClannahan 
& Krantz, 1994). Like other programs for children with autism, the PCDI emphasizes 
expanding children's receptive and expressive language skills. The program uses instruction 
that encompasses discrete trial training, incidental teaching and video modeling (Charlop & 
Milstein, 1989). Preschoolers who acquire the necessary expressive and receptive language 
skills are advanced to preacademic and academic programs where the development of reading 
skills receives special emphasis (McClannahan & Krantz, 1994). 
The program focuses on skill acquisition to decease inappropriate behaviors, but if 
problem behaviors need to be addressed directly it is done: 
Via rich schedules of reinforcement. Children who engage in finger play or hand 
flapping are taught to carry toys and book bags, to put their hands in their pockets 
when not manipulating learning materials, or to hold and lower the toilet seat after 
flushing the toilet. Children who display toe walking are rewarded for "heels down," 
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and children who aggress or self-injure are rewarded for "hands down," "good sitting,"* 
and many other alternate responses. Most dysfunctional responses decrease as a 
function of the systematic reinforcement of appropriate behavior. But when serious 
behavior problems do not respond to positive reinforcement procedures, other 
procedures (e.g., response cost, chair time out, facial screening) are evaluated. 
(McClannahan & Krantz, 1994 p. 116). 
Contingent reinforcement has been used extensively the PCDI programs but 
McClannahan and Krantz (1994) indicate that the expanding behavioral literature on antecedent 
variables such as environmental modification and the use of pictorial prompts suggests that 
improvements in treatment efficacy may be achieved if those factors are included in the 
programming for children. 
The PCDI also offers home support. They do net have training sessions where parents 
come to understand and practice implementing the techniques employed by the school. Instead, 
services to families are entirely individualized and are accomplished by a cadre of home 
programmers. Each programmer serves specific families on a regular and frequent basis. 
During the 1991-92 school year programmers serving preschoolers averaged 28 visits per 
family. According to McClannahan and Krantz (1994), all parents participate in home treatment 
but the extent to which they do so varies. However, the two also indicate because the 
children's programs are implemented in the treatment setting before they are implemented at 
home, and because generalization of new skills from the preschool to home is specifically 
programmed, parents achieve a high success rate. 
Research 
Of the 32 preschool children served by the Institute since 1993, six remained in 
preschool, 12 had transitioned to public schools, 12 were enrolled in the PCDI school 
program, and 2 withdrew. Eleven children entered the program before 60 months of age and 
went on to complete the transition to public school. The time those children spent in treatment 
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ranged from 9 to 141 months with a mean of 39 months. Nine students have remained 
available to have their later progress scrutinized. They range in age from six to 20. The 
youngest student has completed kindergarten, and the two oldest students are in college. Six of 
the students are in regular education and three are in special education classes. All school aged 
children reside with their families; the two college students live away from home 
(McClannahan & Krantz 1994). 
Additional information has been gathered by telephone interviews and questionnaires 
mailed to parents. Nine parents participated. Each responding parent was initially asked to 
provide an update on the student's progress The parent was then asked to use a seven point 
scale and respond to inquiries about the level of satisfaction they had with the outcome of 
treatment received by the student with autism. Responses were on a Likert scale with one 
indicating complete dissatisfaction and 7 indicating complete satisfaction. The questions and 
mean responses were as follows: (a) How satisfied are you with your child's current 
participation in your family and family activities? (6.0); (b) How satisfied are you that your 
child has been able to make friends and to participate in social activities with his/her peers? 
(4.9); (c) How satisfied are you with your child's academic performance (6.1); (d) How 
satisfied are you with your child's recreational activities and use of leisure time (5.2); (e) How 
satisfied are you with your child's self-care skills (5.4); (f) How satisfied are you with your 
child's quality of life? (6.0) (McClannahan & Krantz 1994). The parental responses suggest 
that, at least for the small group of parents participating, there was general satisfaction with the 
services offered by PCDI. 
TEACCH 
Division TEACCH (Treatment and Education of Autistic and Related Communication 
Handicapped Children) was instituted in 1972 by Eric Schopler, in cooperation with Robert 
Reichler, as a division of the Department of Psychiatry, University of North Carolina at Chapel 
Hill. The philosophy they espoused was very different from that Zeitgeist of the era, when 
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parents were viewed as the agents of the disorder. Schopler and Reichler believed Instead that 
parents were the agents of recovery for their children and should be viewed as collaborators 
(Lord & Schopler, 1994; Schopler, 1997). The two also demonstrated that parents understood 
their children better than did professionals and that children achieved optimum development 
when their parents served as cotherapists. 
Program Attributes 
TEACCH is the only university -based statewide program mandated by law to provide 
services, research, and multidisciplinary training for individuals with autism and related 
disorders. The program serves individuals ranging in age from 16 months to 60 years and 
emphasizes three critical aspects of service. First, the program helps families cope with the 
special demands of having a child with autism. Second, TEACCH is very involved in 
providing educational services to students with autism. Schopler indicated the legislative 
mandate of 1972 provided for a teacher and assistant teachers for every four to six children 
with autism. The classrooms were located in the public schools but affiliated with TEACCH 
through contracts that typically involve: (a) TEACCH and the school sharing involvement to 
hire teachers; (b) teachers completing the program's intensive five-day training on the teaching 
techniques for the problems associated with autism; (c) students being placed in classrooms 
after being diagnosed at a TEACCH center and an Individualized Educational Plan (lEP) 
formulated; (d) consultation being provided to classrooms throughout the state (Schopler, 
1997). Students with autism in North Carolina are served in almost 3(X) TEACCH affiliated 
classrooms and in many regular education classrooms that are also provided with assistance, 
support and training. The third area of service provided by TEACCH is assistance with the 
relationship between the community and the individual with autism (Schopler, 1997). 
Several sources have been developed to assist parents and teachers with the 
implementation of activities and strategies. They include Individualized Assessment and 
Treatment for Autistic and Developmentallv Disabled Children: Teaching Strategies for Parents 
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and Professionals. Volume II (Schooler. Reichler, & Lansing, 1980) and Teaching Activities 
for Autistic Children. Volume. Ill (Schopler, Lansing &. Waters, 1983) There is also a 
TEACCH communication curriculum that can be used both in school and at home (Watson, 
Lord, Schaffer, & Schopler, 1988). The central themes of the three curricula are providing 
visual structure and facilitating independence at all levels of soident fiinctioning. 
Schopler (1997) indicates that the TEACCH theoretical orientation is cognitive and 
behavioral. Cognitive theory is evident in the interactional approach to communication that is 
utilized (Lord and Schopler, 1994; Schopler, 1997). Behavioral technology is evident in the 
management of antecedents. Both ecological and immediate antecedents are managed under the 
TEACCH system, but it is the management of ecological antecedents that is so vital to the 
success TEACCH has provided for individuals with autism and their families (Lord and 
Schopler, 1994; Schopler, 1997). Structured teaching is the term used to describe the Schopler 
group's approach to antecedent management. Structured teaching acknowledges research that 
found individuals with autism exhibited superior learning in structured settings over non 
structured settings (Schopler, Brehm, Kinsboume & Reichler, 1971), a finding replicated by 
others (Bartak, 1978; Bartak & Rutter, 1973). The concept of structured teaching is 
multifaceted, but it emphasizes using visual strategies to facilitate learning and appropriate 
behavior. Visual strategies emphasized by Schopler's program include the use of physical 
organization, schedules, and work tasks (Lord & Schopler, 1994; Landrus & Mesibov, 1986; 
Mesibov, Schopler, and Hearsey, 1995; Schopler, 1997; Schopler & Olley, 1982). 
The physical organization of a room can help a student be more independent and more 
compliant. Students with autism often have serious organizational problems and, because of 
comprehension difficulties, may not understand rules or directions; most are also distractible. 
The physical organization of the classroom reduces these difficulties in a number of ways. 
Specific areas for various activities assist in clarifying expectations and help the student learn to 
stay in certain areas (Lord & Schopler, 1994). In that way, defining the play area with shelves 
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of toys marks clear boundaries and makes play materials readily available (Landrus & 
Mesibov, 1986; Lord & Schopler, 1994). The physical organization can also provide a 
distractible student with a study carrel or other arrangement that minimizes visual and auditory 
distractions. Physical organization using visual strategies can involve the complexities of 
arranging an entire classroom or the simplicity of providing a child a carpet square during 
group activity and in that way defining where the child is to sit (Landrus & Mesibov, 1986; 
Lord & Schopler, 1994; Schopler, 1997). 
The TEACCH program employs visual schedules as a critical aspect of structured 
teaching fLandrus & Mesibov, 1986; Lord & Schopler, 1994; Schopler, 1997). The schedules 
provide a child with understanding, predictability and increased independence. The program 
also uses work systems that accentuate visual strategies, permitting students to complete tasks 
independently. The work systems clearly define a task or tasks for the child, including the 
amount of work to be accomplished, what constitutes completion of the task and the reinforcer 
that will be available (Cox, 1991b; Landrus & Mesibov, 1986; Lord & Schopler, 1994; 
Schopler, 1997). Schopler (1997) explains that by employing structured teaching techniques 
"The student is freed to enhance skills, special interests, and social interactions" (p. 779). 
Research 
Considering the thousands of individuals who have been served by TEACCH over the 
years, there is a dearth of empirical research. However, there are some outcome measures 
available that suggest the efficacy of TEACCH's approach to working with individuals with 
autism. No one of the indicators represents conclusive evidence, but cumulatively, they reflect 
an effective program. Witt, Heffer and Pfeiffer (1990) express belief in the power of 
cumulative indicators by noting die best "science has to offer in defining truth is the 
convergence of data from multiple sources" (p. 366). 
Lord and Scopler (1994) indicate that important evidence for the efficacy of the 
TEACCH program has been a low rate of institutionalization for older children and adults. On 
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follow-up only 8% of the TEACCH population were institutionalized; that rate compares 
favorably to rates of between 42% and 44% reported by the the follow-up studies of other 
approaches (DeMyer et al., 1973 Rutter, Greenfield, & Lockyer, 1967). Those results, while 
impressive, are inconclusive given the dates of the studies and the dramatic effects of this 
country's movement toward deinstitutionalization that occured within the same time frame. A 
follow-up study which reflected greater academic achievement in high-functioning adolescents 
and adults than would have been expected from earlier studies provides somewhat more 
convincing evidence of the effectiveness of the TEACCH program (Venter, Lord & Schopler, 
1992). These studies do not represent an adequate gathering of empirical data on the TEACCH 
program; they do, however, provide some follow-up information. More convincing evidence 
of the effectiveness of the program has been provided by Catherine Lord (1995). She noted 
"positive changes during the first few years after referral for a substantial number of very 
young children with autism" (p. 101). More specifically, young children involved in TEACCH 
programs have demonstrated that "substantial increases in IQ scores are quite common in 
children first assessed at ages 3 or 4, regardless of the intensity of treatment''(pp. 101-102). 
Examples of the increases include nonverbal 3-year-olds who received initial IQs between 30 
and 50 and IQs by age 7 that reflected a mean increase of 22 to 24 points. Nonverbal 4 year 
olds reassessed at age 9 also demonstrated substantial growth, with an average increase of 15 
to 19 points. However, both groups of students remained functioning in the range of mild 
mental retardation. Students experiencing the greatest gain in scores were very young, 
nonverbal children who acquired language between the initial and second assessments (Lord, 
1995). 
TEACCH emphasizes the use of parents as cotherapists for their children. When 
various aspects of parent-child interactions were examined in a sample of 10 mothers, 
significant improvement was shown across all domains. Direct observation of parent-child 
interactions reflected improvement in areas that included language use, behavioral control. 
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change in adaptation, atmosphere of enjoyment and control over interactions, and child 
compliance, which improved from 2.9% to 51.3%. Evidence of the need for early intervention 
was provided by the finding that younger children improved more than older children 
(Schopler, Mesibov & Baker, 1982). Additional evidence of the efficacy of the TEACCH 
approach was provided by parental ratings of changes in their children's problems as a result of 
their contact with the TEACCH program. On a scale from one to five, with higher numbers 
indicating grater improvement, parents mean ratings were as follows; social relationships, 
4.48; motor skills, 4.44; self-help skills, 4.37, language and communication, 4.36; and 
difficult and strange behaviors, 4.08. Thus, parents reported the TEACCH program as being 
extremely helpful in reducing the problematic aspects of autism (Schopler, Mesibov &. Baker, 
1982). 
Schopler (1997) notes that the research mandate of Division TEACCH was broadly 
conceptualized, thus anecdotal evidence from therapists, parents, teachers, and residential staff 
are important contributors to the group's research effort. He provides examples of informal 
indicators of program effectiveness by citing quotes from a variety of people, including parents 
and individuals, such as Leo Kanner, with expertise in autism. The quotes are consistent in 
expounding the virtues the TEACCH program. Finally, Schopler (1997) claims that the 
international reputation enjoyed by the North Carolina group and the 281 books and articles 
published by TEACCH faculty over a 25 year span represent the success and influence of 
Division TEACCH (Schopler, 1997). 
The Delaware Autistic Program 
The Delaware Autistic Program (DAP) was founded in 1980 to provide services for 
children with autism from the time they are first identified through age 21. 
Program Attributes 
The DAP program is statewide, providing services in three center-based sites and a 
large variety of integrated settings. It is also expensive, costing approximately 340,000 per 
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student during the 1992-93 school year, but approximately 707c of the funding comes from 
state support (Bondy & Frost, 1994a; Bondy & Frost, 1994b, Bondy & Frost 1995b; Bondy, 
Harris, Squittier, Overcash, & Stevenson, 1995). The cost of the program is due to the 
intensity of services that are offered. A typical center-based class has 4-5 students with a 
teacher and a paraprofessional; students are provided full-day, year round services. 
Students in the Delaware program have an educational diagnosis of autism that is 
established by the team developing the child's Individualized Education Plan (lEP) which must 
include a school or clinical psychologist. Bondy and Frost (1994b) indicate that the educational 
"classification criteria are virtually identical to those used the diagnose Autistic Disorder or 
Pervasive Developmental Disorder, Not Otherwise Specified' (p. 38). The similarity to other 
diagnostic criteria, according to Bond & Frost (1994a), is evidenced in the group of 33 
preschoolers enrolled in DAP during the 1992 school year. The 28 male students comprised 
85% of the group. Upon enrollment 47% of the children had assessed developmental quotients 
below 50; only 21 % had developmental quotients above 80 
The Delaware program's emphasis is upon improving communicative competence. To 
accomplish that, the program employs discrete trial training while using functionally relevant 
activities. Preschool teachers in the Delaware program initially teach "learning to learn" skills, 
as does the Lovaas group, but diere are more differences than similarities with the UCLA 
program. Teachers are encouraged to use a variety of curriculum source guides including 
district materials. The Integrated Preschool Curriculum (Odom et al., 1988) and the 
Individualized Assessment and Treatment For Autistic and Developmental ly Disabled Children: 
Volume I Psvchoeducational Profile-Revised. (Schopleret al. 1990) The Delaware program 
has also developed a functional communication training approach, the Picture Exchange 
Communication System (PECS) that emphasizes children giving a picture of something they 
desire to another person in exchange for that item (Bondy & Frost, 1994a; Bondy & Frost, 
1994b, Bondy & Frost 1995b; Bondy, Harris, Squittier, Overcash, & Stevenson, 1995). 
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Other systems (Reichle, York & Sigafoos, 1991) accept the child placing a visual symbol in the 
hand of an adult, pointing to it, or touching it. In contrast, PECS requires that the child picks 
up a picture and places it in the hand of an adult in order to secure a tangible item that is 
positively reinforcing to the child (Bondy & Frost, 1994a; Bondy & Frost, 1994b, Bondy & 
Frost 1995b;). The TEACCH system uses a variety of objects, photographs, line drawings and 
words to develop functional communications systems for a child. PECS uses the Mayer-
Johnson Picture Communication Symbols, starting with 2-inch pictures and later moving the 
child to 1-inch pictures. 
Research 
Bondy and Frost (1994a) indicate that changes in communication skills are the critical 
outcome for preschool children with autism. Consequently, that is the outcome measure of 
primary focus. During the period from 1987-1992,26 preschoolers attended the DAP for more 
than 2 years. Of those students, 20 started on PECs and 14, or 70% , now use speech as their 
sole method of communication. This is consistent with the state wide experience. During 1991, 
66 children began using the PECS; of that group, 41, or 62 %, now speak without any 
augmentative aides. Another type of success experienced by the group of 26 children is that 10, 
or 38% no longer fit the criteria for autism and were reclassified as learning disabled (Bondy & 
Frost, 1994a). Bondy and Frost (1994a) further indicate that research on a small group of 
children indicated that for those preschoolers who developed speech, they did so on the 
average of 11 months after beginning PECS training. The same group of children demonstrated 
a significant reduction in the behaviors associated with autism, as measured on the Autism 
Behavior Checklist (Krug, Arick, & Almond, 1980). The Delaware project has not had its 
research subjected to peer review in journals, but their results are promising and they have 
presented several papers at the Association for Behavior Analysis Annual Convention. 
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LEAP 
The Learning Experiences, an Alternative Program for Preschoolers and their Parents 
(LEAP) began in 1982 as a federally funded model demonstration project serving young 
children diagnosed with Autistic Disorder or Pervasive Developmental Disorder, Not 
Otherwise Specified (PDD) and "typicar children in an integrated preschool classroom. 
Program Attributes 
The LEAP program consists of three primary components: two integrated preschool 
classrooms, a behavioral skill training program for parents, and national outreach training 
activities. Each of the two preschool classrooms operates 3 hours a day, 5 days a week, for 12 
months of the year and provides two teachers and a classroom associate for each of the 16 
children enrolled. In addition, a full-time speech and language specialist provides services to 
the children and their families (Strain & Cordisco, 1994). The estimated costs for providing the 
direct services to each child with disabilities was $25,000 for the 1991-1992 school year. 
The second aspect of the LEAP program, available to families of children with 
disabilities and those without disabilities, is designed to teach parents the basic principles of 
behavior management and effective strategies for teaching young children. The third 
component includes national outreach training activities that focus of seven essential areas; 
child assessment activities, developing individual education plans, instructional programming 
for the integrated classroom, behavior management, social skills training, transition planning, 
and working effectively with families (Strain & Cordisco, 1994). 
The LEAP program is guided by basic principles. They include the beliefs that: 
1. All children (i.e., both children with and without disabilities) can benefit from 
integrated early childhood environments 
2. Young children with autism benefit most from early intervention when intervention 
efforts are conducted across school, home and community environments 
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3. Young children with autism make the greatest gains from early intervention when 
parents and professionals work together as partners 
4. Young children with autism can leam many important skills (e.g. social skills, 
language skills, appropriate behavior) from typical same-age peers 
5. Young children with autism benefit most from early intervention when intervention 
efforts are planned, systematic, and individualized 
6. Both children with and without disabilities benefit from curricular activities that 
reflect developmentally appropriate practices (Strain & Cordisco, 1994, pp. 226-227). 
The curriculum at the LEAP Preschool reflects dual approaches, behavioral and 
developmentally appropriate (Bredekamp, 1987), to teach children with and without disabilities 
in the integrated early childhood environment. The Creative Curriculum for Early Childhood 
(Dodge & Colker, 1988) is used to guide instruction and daily activities are selected to 
encourage learning through the active exploration of materials and social interactions with other 
children and adults (Strain & Cordisco, 1994). The behavioral approach to managing 
ecological antecedents and the developmental approach are reflected in the physical arrangement 
of classrooms. There are clearly defined Interest areas that include a block area, a house comer, 
table toys, art, sand and water, and a library. The interest areas are designed to support child-
initiated and child-directed play. Classroom activities are scheduled to provide a balance 
between quiet and active times, large and small muscle development, indoor and outdoor 
learning opportunities, individual, small group and large group social activities, and child or 
teacher directed events. The basic curriculum is supplemented to meet the needs of children 
with autism and PDD by the use of instructional strategies designed to improve functional 
skills, play and work skills, social interaction skill, language skills, and adaptive behaviors. 
Teaching methods employed by LEAP consistently reflect the alliance between 
behavioral and developmental approaches. Play skills are taught through peer modeling, task 
analysis, direct instruction, prompting, fading and positive reinforcement. Social interaction 
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skills are enhanced by structuring the environment, teacher cueing, prompting, and positive 
reinforcement of peer interactions, and socio-dramatic script training (Strain & Cordisco, 
1994). Language skills are facilitated for all children by providing a variety of stimulating and 
enriching activities. A more intensive and systematic approach is used to develop language 
skills in children with autism and PDD. Strain & Cordisco (1994) indicate that the more intense 
program involves "milieu-teaching" to include incidental teaching and time delay. The two also 
indicate that direct instruction is used as needed to teach skills during initial stages of learning. 
A behavioral approach is emphasized to meet the needs of children who display 
challenging behaviors. Antecedent strategies include the use of rules, environment 
arrangement, and schedules. Other behavioral strategies employed at LEAP include positive 
reinforcement, fianctional analysis and generalization of desired behaviors across 
environments, activities, and people. 
Research 
Strain & Cordisco (1994) provide general child and family outcomes. They indicate that 
"using a controlled comparison design" (p. 241) the LEAP program has demonstrated the 
following short and long-term outcomes: 
1. Children in the experimental program (i.e., LEAP) generally do not qualify for an 
autism diagnosis after 2 years in treatment; the vast majority of comparative treatment 
children still qualify 
2. Both groups of children make developmental progress on intellectual and language 
measures, with experimentally-treated children consistently making better progress. 
3. On observational measures taken in school and home, the experimental ly-treated 
children are generally more appropriate, social and actively engaged (academically) than 
their counter-parts 
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4. No negative and some positive outcomes (e.g., better social skills, fewer disruptive 
behaviors) have been noted for normally-developing children at the experimental 
program 
5. Gains for experimentally-treated children tend to maintain following program 
participation, with approximately one-half of the children now enrolled in regular 
education classes (oldest cohort in 5th grade); most parents enrolled their children in 
neighborhood kindergartens without any reference to their child's prior treatment 
history 
6. Few family outcome measures initially distinguish the two groups; however, 
experimental parents show substantial improvement 2 to 3 years awav from treatment 
on measures of depression and stress (p. 241). 
The long-term effects of the LEAP program have also been demonstrated in that: 
1. The initial improvements made by LEAP children on measures of cognitive, 
communicative, and aberrant behavior reduction maintain over time 
2. Comparison group children make little developmental progress after treatment; 
however, they do not appear to regress 
3. LEAP and comparison group children look quite similar on direct observational 
measures of appropriate behavior in the home, attesting to the legitimacy of the 
comparison program's parent training component 
4. LEAP children are vastly superior to comparison group children on school-based 
direct observational measures of echolalic speech and appropriate behavior (attending, 
on-task) (Strain & Cordisco, 1994, p.242) 
A comparison of the social interactions of the children with autism and PDD and who were 
involved in the LEAP program reflected social interactions with peers diat were more frequent 
and more positive (Strain & Kohler, 1988). 
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HAND in HAND 
Heartland Area Education Agency 11 is tiie largest of 15 area education agencies 
(AEAs) in Iowa, providing services to 56 public school districts and approximately 120,000 
students (1/5 of the state's total). An important role of the AEAs is to help schools meet 
challenges by providing specialized leadership. In that spirit. Heartland provided extensive 
training in meeting the needs of students with autism to a small group of professionals. The 
expectation for the small group was then to provide services for students with autism and their 
teachers. The group's efforts, skills, and ideas were acknowledged beyond the State of Iowa 
when in the fall of 1996 they were awarded a federal grant. The educational program developed 
through the resources provided by the grant became known as HAND in HAND, the acronym 
for Heartland's Autism Network for Developing Information: Heartland's Autism Network for 
Disseminating Information. 
Program Attributes 
The philosophy represented by HAND in HAND developed from the educational and 
experiential backgrounds of the small interdisciplinary- group of practitioners who comprised 
Heartland's original Autism Resource Team (ART). The practitioners initially selected for 
specialized training all subscribed to a behavioral treatment approach according to the 
distinguishing features delineated by Sulzer-Azaroff and Mayer (1991). Thus, before receiving 
training on techniques specific to meeting the needs of students with autism, these 
professionals were determined by their supervisors to be well versed in addressing a teacher's 
concerns about a child through the use of behavioral interventions. Specifically, all had 
demonstrated skills in describing the difTiculties presented by students in terms of overt 
behaviors that could be observed, measured, managed, and were significant for the child's 
development. They had also demonstrated proficiency in using the principles of behavioral 
science to change behaviors of concern and maintain the change (Volmer, 1997). 
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These professionals, with demonstrated competence in the principles of applied 
behavior analysis, received week-long TEACCH training in 1991. The five group members 
were then were sent to North Carolina for advanced training in consultation and diagnosis. The 
members of the ART embraced the TEACCH philosophy and methods as complementary to 
their previous behavioral orientations. Yet members believed that the addition of the TEACCH 
techniques so enhanced services for students with autism that they strove to demonstrate their 
excellence in the TEACCH approach. That goal was achieved when Heartland became the first 
group recognized internationally as a "Certified TEACCH Training Site" (Volmer, 1997). The 
strategies gained from TEACCH especially enhanced the group members' perspectives on 
communication skills and illuminated the area of antecedent management so "students were set 
up for success". The melding of behavior therapy and structured teaching was reinforced by 
training from Gary LaVigna (Donnellan, LaVigna, Negri-Shoultz, & Fassbender, 1988; 
LaVigna & Donnellan, 1986) and through the University of Minnesota (Reichle, McEvoy & 
Davis, 1995). Training by Brian Iwata (1996) increased the ART's skill in analyzing the 
functions of behaviors to develop interventions. 
The HAND in HAInJD model offers training and consultation for educators and parents. 
The model is unique in that it provides very specific written standards for teachers, for 
consultants, and for staff who serve as trainers (see Appendix C). In addition to providing 
training and consultation, the model involves extensive evaluation of student progress so that 
data governs decision making on both an individual level and a system's level. HAND in 
HAND has significantly modified the five-day TEACCH training model to reflect the 
broadened ABCD (Antecedents, Behaviors, Consequences, and Data) approach to behavior 
therapy. Yet the five-day training gives educators who work wiili (.hiluien diapliiying the 
behaviors associated with autism the opportunity to see the various behavioral strategies being 
implemented with students of varying ages and abilities, practice designing and implementing 
the strategies for the students with autism participating in training, and receive feedback from a 
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HAND in HAND trainer. Parents are provided training in the same strategies and are given the 
opportunity to make materials for their child. Consultation is provided routinely for educators 
and is available for families, but on a more limited basis. 
In the "ABCD" approach, "B", the behavior, is preceded by antecedent events, or "A". 
Antecedent events are the factors that exist in the environment prior to a behavior that make that 
behavior more or less likely to occur. "C represents the consequences to the student for 
performing a behavior. A fourth element to consider is "D", or data on the behavior(s). A 
comparison of the attributes of the HAND in HAND model and those of the Five other 
nationally prominent models discussed on preceding pages is provided in Table I., below. 
The "A's" or antecedents are critical for students with autism. The HAND in HAND 
model's consideration of antecedents includes making sure that a functional communication 
system is provided for each student and employing visual strategies in the form of schedules, 
organization of both the classroom and the child's "space", and tasks. Also, instruction is 
provided at, or just slightly above the child's current level of educational functioning, task 
difficulty is varied, and mastered tasks are interspersed with novel tasks. Heartland's ABCD 
model provides a preventive approaches to behavior management that assumes learners will 
react to the circumstances existing in the environment at any given time. Stress levels are 
reduced and children with autism are more comfortable when teachers use a variety of 
strategies to manage antecedents and positive consequences. 
The "B" or behavior needs to be stated so that it is specific, observable and measurable. 
Precisely defining behaviors targeted for change (increase or decrease) is important because it 
helps ensure that all educators assisting the child consistently observe the same behavior, 
allowing for accurate and consistent data reflecting the behavior. It also enables teachers, 
paraprofessionais and other educators to communicate about the same behavior and thus assist 
in collection of data. Behaviors can be defined in any domain, including: communication, self-
care/self-help, social skills, challenging or problem behaviors, reading, madi, and leisure 
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Table 1: Primary attributes of six nationally recognized programs 
Communication 
Behavioral 
Interaaional 
Functional 
Analysis 
Antecedent 
Management 
Ecologial 
Immediate 
Reinforcement 
Positive 
Negative 
Punishment 
Positive 
Negative 
Educator Training 
Time Required 
Parent Training 
Consultation 
Teacher 
Parent 
Manuals/Materials 
Theoretical 
Educator 
Parent 
National Outreach 
Empirical 
Evaluation 
Lovaas PCID TEACCH Delaware 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
6-9 Not 
months Specified 
Educational Setting Home 
X 
X 
X 
X 
X 
Their 
Facility 
X 
X 
Classroom 
X 
X 
X 
X 
X 
X 
Their 
Facility & 
Classroom 
X 
X 
X 
X 
LEAP 
X 
X 
X 
IWeek Licensure & 
Not 
Specified 
X 
X 
X 
X 
HAND-m-
Hand 
If Needed 
X 
X 
X 
X X 
X 
X 
Not 1 Week 
Specified 
Their Classroom 
Facility 
X 
X 
X 
X 
X 
X 
X 
X 
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skills. Any behavior can be targeted for change, but those that are should be relevant for the 
child, socially important, able to provide the child a successfiil experience, and preferably 
capable of being increased overtime. 
The "C" refers to consequences. Educators and parents leam in the HAND in HAND 
model that management of consequences is not bribery, is not artificial, but is smart! The 
model stresses that virtually all behaviors have consequences, but that for students with autism 
those consequences may be reinforcing when that is not the intention. The use of consequences 
should emphasize the reinforcement of positive behaviors rather than the punishment of 
negative behaviors. The use and prioritization of consequences employed by HAND in HAND 
are discussed in detail and program standards are provided in Appendix D for several aspects 
of programming. Behaviors need to be prioritized, and desired behaviors should be reinforced 
on a regular basis. The methods of consequent management employed by members of the ART 
can include, when indicated, the use of shaping (Kaufftnan & Sneli, 1977), chaining (Martin & 
Pear, 1978), and brief periods of discrete trial training. 
"D" represents data or the monitoring of progress in the HAND in HAND model. 
Behaviors that are targeted for intervention are monitored on a frequent and regular basis, then 
charted and used in modifying instruction. Thus, data has two purposes. The first is to reflect 
progress. Second, and more importantly, it should be used in instructional planning. Data or 
progress monitoring provides information about what is effective for a student and what may 
not be effective. In either case, the collection of data provides knowledge about whether a 
behavior is increasing at a desirable rale so that adjustments in instruction or motivational 
strategies can be made accordingly. HAND in HAND also uses data in the evaluation of the 
model on a system's level to determine the efficacy of the current educational strategies and to 
modify training being offered, as needed. 
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Research 
HAND in HAND was founded after Heartland was awarded a federal grant charging 
them with responsibility to develop a training model employing the ABCD approach, do 
research on the efficacy of the approach, and finally, disseminate the model through the 
establishment of replication sites. Thus, research of the effectiveness of the ABCD approach in 
educating students with autism was initialed at the onset of the grant. To date, three studies 
have been undertaken. The results of the first two are presented in Chapter III of this 
dissertation. The third study is underway but will not be completed for two years. 
An important purpose of this project is to examine the effectiveness of educational 
programs conducted in neighborhood school settings that use a variety of teacher to student 
ratios other than the 1; 1 therapy implemented by Lovaas. The HAND in HAND approach, like 
that of Division TEACCH, follows a typical school-based schedule rather than the minimum of 
40 hours per week of therapy utilized by the Lovaas group on a year round basis. 
Psychometric instruments used in the project to measure progress were selected according to 
criteria involving standardization, reliability, validity, and current norms. 
The first study compares scores on several measures of student functioning for growth 
from initial placement in special education to the student's current level of educational 
performance. This study was subject to some of the same measurement errors as the Lovaas 
(1987) study. However, rather than be interpreted as definitive outcome information, it 
provides baseline data for studies two and three as well as an indication of whether generic 
special education programs confer documentable educational benefit for students with autism. 
The second study also involves the measurement of student progress, but uses instruments 
with superior psychometric qualities for pre and post testing. It examines whether programing 
by teachers who have had five days of training in the strategies to use with children with autism 
provides documentable benefits for those students within Heartland Area 11. 
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Review of Relevant Case Law 
Controversies abound on how to provide FAPE to students with autism and too little 
accurate information is held by parents or educators that is relevant to meeting the needs of 
students. Despite the dearth of information, the conflicts between parents and educators have 
sometimes been passionate, escalating to the courts for resolution. A brief review of selected 
court cases illuminates relevant disputes. 
Assessment 
Few cases have involved assessment as a major aspect of dispute yet those that have 
provide guidance for educators, especially given the current emphasis on problem solving. 
Union School District v. Smith (1994) dealt primarily with the unilateral placement of a young 
child in a private clinic setting. There were not factual disputes and the case was resolved on its 
legal merits, so many details do not exist in the findings. However, it is clear that the parents 
procured the services of a psychologist, who made the diagnosis of autism and programming 
recommendations. An lEP meeting was conducted and the District recommended placement in 
a program that provided 17 1/2 hours per week in a school that served no other children with 
autism and by a teacher with no training in working with children with autism. The District 
used the diagnosis of the parents' psychologist. No evaluation was conducted by the District. 
The U.S. Court of Appeals, Ninth Circuit, admonished the District for not upholding its legal 
obligation to make a full and individual evaluation of the child's educational needs and for not 
involving a teacher, or other specialist with knowledge in autism, in doing the evaluation. 
Under the provisions of IDEA (1991,1997), the lack of an evaluation has serious 
implications, even with the diagnosis and programming recommendations from the parents' 
psychologist. An lEP meeting was held but, with no evaluation by the District, it is 
questionable that all the factors relevant to programming were considered and that all die 
components of an lEP that enable the document to reflect the needs of an individual child, 
could be met. The diagnosis and the programming recommendations made by the private 
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psychologist needed to have been considered but the District needed information on behavioral 
interventions and the communications needs of the child as required under the 1997 provisions 
of IDEA (§ 300.347). They also needed to document the strengths of the child and the 
concems of the parents for enhancing the education of their child. In addition, essential content 
elements of the lEP could probably not be adequately provided without an evaluation by the 
District. Information required for development of the lEP would include the child's present 
level of educational performance, how autism affected the child's involvement in typical 
preschool activities and a statement of measurable armual goals (§300.346 & 300.347). 
Appendix E.2. suggests strategies for educators to use in conducting a problem-solving 
assessment for a child with autism. Had the District employed those strategies, they would 
have been able to develop an lEP to reflect the needs of the child. 
The District was also admonished for not involving an educator with knowledge of 
autism. Yet the Smith child was of preschool age and IDEA 1997 (§300.540) does not require 
a teacher or other specialist with knowledge in autism for children under the age of 9.. The IE? 
team for a child of less than school age would need to include the child's parents, and 
individuals qualified to teach preschool age children, and at least one person qualified to 
conduct individual diagnostic evaluations. 
Metropolitan Nashville v. Guest (1995^) also dealt with assessment as one of several 
issues. Joel Guest was diagnosed with autism at Vanderbilt University's Child Development 
Center when he was two and a half years old. Just before his third birthday, in February, 
1993, his parents and the staff at the Child Development Center sought to secure educational 
services for him under the provisions of IDEA. The school district did not contact the family in 
response to the referral; Joel's mother again im'tiated contact in April, 1993. The school district 
did not convene to determine Joel's eligibility for services until June 2,1993 at which time his 
handicapping condition was identified as "language" and a summer program was initiated that 
provided up to three hours per week with a speech and language pathologist. Finally, in 
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August, 1993 Joel's disability was listed as autism and services were planned accordingly. 
This case demonstrates at least two concerns relating to the issue of assesment. The first is a 
violation of reasonable timelines set forth under IDEA (1991,1997) and the second concerns 
best practices of assessment for children with autism 
The IDEA requires that educational entities identify, locate and evaluate children 
residing within their boundaries (IDEA 1991,1997). To assure that the highest standards 
evaluation be met for all students demonstrating the cluster of behaviors associated with 
autism, HAND in HAND has defined standards regarding the professionals doing diagnostic 
assessments and the evaluation components that should be included (see Appendix E). 
' ircainly, when a child has been diagnosed as having autism, a professional with expertise in 
autism should serve on the multidisciplinary team evaluating die child. In addition, when a 
child is suspected of having autism by the team evaluating the child, an autism consultant 
should be involved. However, Iowa provides the option of not listing a disability and instead 
indicating that a generic disabling condition has been established. The rationale for using the 
term "noncategorical" to indicate disability is that the evaluation should focus on the educational 
needs of the student rather than on establishing a diagnosis. Yet, Edelbrock (1988) cautioned 
that specific behaviors sometimes need to be considered in relation to broader behavioral 
patterns and syndromes. Schopler and Mesibov (1988) also indicated the evaluation of the 
specific concerns was important but so too was diagnostic classification. They recommended 
the dual components of diagnostic evaluation and the scrutiny of specific behaviors were 
important to the development of an effective lEP. As Heartland offers training and consultation 
through HAND in HAND to the educators involved when a child is suspected of having 
autism, it is difficult to justify a strictly noncategorical approach for students with autism. 
Certainly, an evaluation should focus on the needs of student but a diagnosis suggests 
potentially problematic behavioral patterns and concerns that could be overlooked without tlie 
educational or medical diagnosis of autism being made. 
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The solution to the concern of diagnosing a student within a system that has de-
emphasized the diagnostic process while emphasizing problem solving and interventions to 
resolve specific concerns is complex and warrants the careful consideration of staff with 
expertise in autism and discipline supervisors. With problem solving, a speech and language 
pathologist, early childhood special education consultant or psychologist might be the only 
practitioner involved to initiate interventions to resolve the concerns about a child. That 
individual would then monitor the child's progress toward an established goal. Difficulty in 
reaching the goal, or resistance to intervention, would be an important consideration toward 
establishing the need for special education services. During the initial intervention, the child 
would have received appropriate services in an area of established need, his or her response to 
the intervention would be monitored and adjusted as needed. This form of "content-specific 
evaluation and short-run empiricism" (Reschly & Ysseldyke, 1995, p. 18) has been 
recommended since Cronbach's 1975 article decrying aptitude by treatment interaction (ATI). 
However, ultimately the student with autism may not be provided adequate services until the 
constellation of behavioral difficulties are recognized diagnosticaJly. That would suggest that 
professionals most likely to have initial contact with students with autism should be provided 
enough knowledge to screen for autism and know when to refer to professionals with expertise 
in autism. Any evaluation would then explore the sometimes subtle deficits associated with 
autism and implementation of appropriate interventions, employing visual strategies, could be 
initiated. 
An important premise to establishing problem solving has been the "the uncertain 
benefits of special education classification and program placement for students with mild 
disabilities" (Reschly & Ysseldyke, 1995, p. 19). Reschly and Ysseldyke (1995) repeatedly 
advocate for the use of problem solving with the 85-90% of mildly disabled students because 
"the same treatment goals and teaching strategies are adopted regardless of the category of mild 
disability" (p. 19). However, even the most capable students with autism are not mildly 
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disabled. They do benefit from teachers who have been trained in specific strategies and 
treatment goals may be in similar domains for students with autism, but the goals differ greatly. 
Thus, the exclusive use of problem solving is not adequate to meet the needs of students with 
autism. Diagnostic assessments by individuals with specialized training and consultation from 
professionals with expertise in autism are important to assure that the EP's of students with 
autism are designed to confer educational benefit. 
Methodologies 
Legal cases involving the conflict over methodologies are typically confounded by other 
factors, often procedural violations. An example is the Pennsylvania case, Delaware County 
Intermediate Unit #25 v. Martin K. (1993) that involved, as a central issue, the implementation 
of a TEACCH program recommended by the educational intermediate unit (lU) and a Lovaas 
program, sought by the parents. The case revolved around a five-year old student with FDD 
who had been placed in a limited TEACCH program that offered fifteen and a half hours a 
week of educational services. His parents believed the program to be inadequate to meet the 
educational needs of their son and pursued a forty hour per week Lovaas-based program 
supervised by a Ph.D. candidate and student of Lovaas. In this case, the court supported the 
parental position. It did note, however, that if the lU's TEACCH program were increased in 
intensity and included an effective mainstreaming component, it "might render the battle 
between the TEACCH and Lovaas models a contest between equally appropriate 
methodologies in future cases..." CDelaware Countv Intermediate Unit #25 v. Martin K., 
1993, p.2). 
The Delaware County case was not just a clash over methodologies. There were other 
substantive issues including the negligence of the lU in not developing an lEP for the student 
firom the beginning of the 1991 school year until January 31,1992. The TEACCH model 
would typically involve programming comparable in intensity to that of flill-time students, 
unless the needs of the student contraindicated that amount of time. In this case, however, the 
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lU offered a specified number of hours and had no lEP upon which to base that 
recommendation. As the parents pressed for payment of the Lovaas program, the lU made an 
extended number of hours available in their program based on TEACCH. However, the court 
indicated that even if the program options available wens equal in all ways, to make a change in 
the child's program should be viewed with caution. Continuation of the Lovaas program was 
upheld because the TEACCH program was not at the 30 hour per week level of intensity 
recommended by TEACCH, no mainstreaming component was planned, and the Lovaas 
program would only continue to the end of the 1992 school year. 
The case of Rebecca S. v. Clarke Countv School District (1995) involved the school 
districts rejection of the parents' request for residential placement, as well as issues involving 
methodologies and teacher training. Findings in the case included attributing the child's decline 
in relevant skills over the 1988-89 school year to the teacher's lack of training and inexperience 
in teaching children with autism. Rebecca made progress during the 1989-90 school year with 
a teacher certified in mental retardation, behavior disorders, and certified in the TEACCH 
methods. The court concluded that Rebecca did receive adequate instruction during the 1989-90 
school year with the TEACCH method which was characterized as the premier program for 
educating students with autism. The TEACCH program's international reputation and 
prominence were unchallenged at the trial and provided evidence of the school district 
satisfying its obligations under IDEA. Further evidence was documentation of Rebecca's skills 
acquisition over the 1989 -90 school year. 
The conflicts over the specific educational methods used to teach children with autism 
have been complicated laiigeiy by due process errors and to a lesser degree by ignorance. 
Districts have lacked information about programming options so, as in the Ohio case, the 
hearing officer concluded that no one disputed the merits of the Lovaas educational program. 
Further, districts have sometimes offered programs with very little intensity when children with 
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autism are considered in most, if not all, program models, to need services that provide a high 
level of intensity. 
Teacher Training 
Two cases discussed placement issues for students with autism but also addressed the 
issue of teacher training specific to children with autism. In the first, a six year old student with 
severe autism received instruction through the district in a program based on TEACCH 
methodology (Sioux Falls School District v. Koupal. 22IDELR 26). The parents included an 
attachment to the EPs developed for their son mandating that the student's teacher complete a 
five-day TEACCH training course. The attachment had been included in lEPs for two years, 
but was uldmately removed by the district. A hearing officer ruled that teacher training could be 
included in the lEP, the district appealed and a state trial court reversed the decision. The parent 
then appealed and the district prevailed. The South Dakota Supreme Court pointed out that 
teacher training is not a related service under the Part B regulations nor the corresponding state 
regulations. Both the parent and the School District agreed that TEACCH was an appropriate 
and necessary method for teachers working with the child in this case. The decision also 
acknowledged that inadequately trained teachers may deprive the child of a "chance for 
maximum progress" (Sioux Falls School District v. Koupal. 1994, p. 4). However, the court 
noted that while providing capable teachers might be implicit in IDEA, Congress left the issue 
of teacher competency in the control of school administrators. 
In the second case, the Union School District v. B. Smith (I994\ as noted above, 
several issues disputing placement were involved. At the due process proceeding, the Hearing 
Officer found the program offered by the district to be ins^propriate because there was no 
evidence the teacher had been trained to work with children with autism. The U.S. Court of 
Appeals, Ninth Circuit, deferred to the Hearing Officer's judgment regarding teacher training 
nodng that the substantive requirement of the IDEA is that a program be designed to provide 
educational benefit. 
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The issue of teacher training maybe one of increasing importance. Clearly, the issue of 
teacher competency is under the control of school administrators. However, if continued 
research would suggest that a student would be denied FAPE, and not maximum benefit, if a 
teacher did not have training to work with children with autism, the discretion of school 
administrators could be subjected to closer scrutiny under their obligation to acquire 
information derived from educational research and adopt promising practices. 
Home Management 
The behavior of individuals with autism can be very difficult to manage for teachers and 
parents. The issue addressed in this section is the role of educators and the educational program 
in providing assistance to families. The U.S. Court of Appeals, Fourth Circuit, in the case of 
Burke Countv Board of Education v. Denton (1990) ruled that the school district did not need 
to provide in-home behavioral management services for a nineteen year old student with autism 
and moderate mental retardation. The ruling did indicate that the necessity of providing services 
beyond the regular school day was dependent on a student receiving educational benefit and 
was fact and case specific. However, as the student, Chris, did continue to make good 
educational progress without in-home special education and behavioral management 
instruction, the court found that the proposed lEP was reasonably calculated to provide 
educational benefit, thus meeting the U. S. Supreme Court criterion for FAPE. 
In the case of Schreiberv. Ridgewood Board of Education (1997) the parents sought a 
residential placement for their daughter because of unmanageable behavior at home and her 
tendency to run away. IDEA requires that a disabled child be placed in the least restrictive 
environment (LRE) that will provide educational benefit and for some children with disabilities, 
the LRE is a residential program ("Board of Education of East Windsor Regional School District 
v. Diamond. 1986). However, the cost of a residential program is the responsibility of the 
school district only when it is necessary for educational purposes and not "when the residential 
placement is a response to medical, social, or emotional problems" that can be segregated from 
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the learning process (Kruelle v. New Castle County School District. 1981). The district was 
able to demonstrate that the child's behavior and skills had improved since her enrollmept in the 
district's program and that her academic skills were above average. The court affirmed the 
administrative decision which indicated that a residential placement was not required. 
In rare cases residential placement or in-home behavioral management services may be 
necessary for a child to receive educational benefit from the EP. More often, assisting parents 
with behavior management skills or intervention strategies is an important part of the 
collaborative relationship between educators and parents. For children with autism, who 
generally have difficulty generalizing, consistency in the implementation of successftil 
sttategies across educational and home settings also enhances generalization. To assist parents 
in "developing positive behavioral intervention strategies" is a related service according to the 
IDEA Amendments of 1997 (P.L. 105-17). For the parents of children with autism, parent 
training is not mandated, but it may provide the child with educational advantages and enhance 
the spirit of cooperation and collaboration between parents and educators. 
Extended School Year Services 
The IDEA Amendments of 1997 (P.L. 105-17, §300.309) indicate that extended school 
year (ESY) services need to be available to the extent necessary to ensure that FAPE is 
available to the student and that the determination of need is on an individual basis by the 
child's lEP team. Three recent cases point to indicators of the need for ESY. 
In Lawyer versus ChesterFild County School Board (1993) the parents of a six-year-old 
student with moderate to severe autism requested a structured summer program for their son. 
The school district rejected the parents' request, which was later upheld by a hearing officer. 
Ultimately, the case was heard in U.S. District Court, Eastern District of Virginia which found 
that the child's regression in speech and language skills during prior summers combined with 
his nominal recoupment of those skills during subsequent fall terms, severely limited the 
educational benefits that he received during the regular school year. In addition, expert 
69 
testimony indicated that the student was in a critical developmental phase in which a lack of 
adequate summer services could permanently hinder his future ability to develop vocational 
skills. 
Somewhat different conclusions were drawn in the case of Johnson v. the Independent 
School District. No. 4. of Bixbv (1990). The child's pediatrician, neurologist, social worker, 
and psychologist all testified that the child needed ESY to prevent regression. However, two of 
the child's teachers testified that she had not regressed during previous summers in which she 
did not participate in an ESY program. A hearing officer ruled that the prediction of future 
regression was insufficient to compel the school district to provide ESY services, especially in 
as much as the parents failed to demonstrate that regression had previously occurred. 
However, the Tenth Circuit Coun of Appeals determined that the regression-recoupment 
criterion should not be the sole criteria for determining a child's need for summer 
programming. Additional factors suggested for consideration included, the degree of a child's 
impairment, the child's rate of progress, the child's ability of interact with children without 
disabilities, and the predictions of experts. 
In Cordrev versus Euckert (1990), the parents of a 15-year-old boy wanted the 
Evergreen School District to provide ESY at the program of their choice, one developed by the 
Ohio Autism Society. The court of appeals affirmed the decisions of other rulings reiterating 
that the party challenging the provisions of an lEP bears the burden of proof in a legal action 
and indicated that the parents failed to prove empirically that their son had need for an ESY 
program, based of a lack of regression in the absence of ESY services. 
Only tentative conclusions can be drawn about when the courts will award ESY 
services but Boomer and Garrison-Harrell (1995) suggest awards will be made when plaintiffs 
can show conclusive evidence that significant loss either will or has occurred. Other 
requirements may include a demonstration diat the losses cannot be recouped within a 
reasonable amount of time, such as within the first quarter of the school year. 
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Concluding Comments 
The controversy over providing appropriate educational programming for young 
children with autism is founded more in emotion than in fact. Eric Schopler's TEACCH 
program gained national, even international, acceptance as being "state of the art" in educating 
students with autism. The TEACCH philosophy is consistent with the position of the Autism 
Society of America in describing autism as a lifelong developmental disorder and the model 
promotes adapting the environment to meet the needs of the individual with autism. Much of 
the current conflict over programming was incited by a 1987 article by Ivar Lovaas in which he 
described the results of almost two decades of research. His work challenged the basic 
assumptions about the nature of autism in that he claimed that with intense early intervention, 
some children with autism could be "recovered," showing the symptoms of neither mental 
retardation nor autism that plagued them initially. While the work of Lovaas prompted the 
current controversy, it is probable that the book Let Me Hear Your Voice by Catherine Maurice 
C1993) ignited it. The book is well written and describes the miraculous "recovery" from 
autism experienced by two of the Maurice children. Encouraged by the dramatic tale, parents 
across the nation have increasingly demanded the approach utilized by Lovaas so that their 
children, too, might be "recovered" of autism. A volatile environment exists with issues that 
are emotionally charged and research that is largely inconclusive. 
The research by Lovaas is replete with technical problems, but the research by 
TEACCH, the PCDI, DAP, and LEAP lack adequate evidence of positive outcomes as well 
and could almost certainly not withstand the scrutiny to which Gresham and McMillan (1997) 
subjected the Lovaas research. The research base for interventions is weak, yet the opinions of 
most experts in the field of autism are strong and united in one conclusion. Preeminent 
researchers and clinicians in the field of autism indicate that the communication approach 
utilized by Lovaas and the UCLA group is antiquated and that enhancing communication is 
more critical than focusing on the production of speech (e.g.Frost & Bondy, 1994a, 1995b, 
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1995; Kaiser, 1993; Krantz, MacDuff & McClannahan, 1993; Layton & Watson, 1995; Lord 
& Paul, 1997; MacDuff, Krantz & McClannahan, 1993; Schopler& Mesibov, 1985; Quill, 
1995). The Lovaas group is also questioned by leaders in the field of applied behavior analysis 
for emphasizing discrete trial training while the behavioral literature is increasingly reflecting 
the importance of functional analysis and antecedent variables to promote change. 
A comparison of the models and a review of relevant legal cases suggests that the 
programs provided by Lovaas, TEACCH, PCDI, Delaware, LEAP and HAND in HAND 
could all be argued as capable of providing a child with FAPE. However, it would be difficult 
to secure teachers and consultants trained in the use of the methods employed by Lovaas, 
PCDI, DAP, and LEAP because, while the models offer extensive training, it is available only 
to the direct service providers of each program. PCDI and DAP both offer some training 
through workshops and ICN presentations but the training is not extensive enough to permit 
implementation by any educator not already possessing extensive training in strategies to use in 
working with students with autism. In contrast, TEACCH considers teacher training to be a 
critical component of their model. Thus, they have developed and offer a five-day training for 
teachers of children with autism. It provides educators who have no knowledge of autism the 
basic characteristics of autism, strategies to use in educating students with autism, and practice 
implementing the techniques with students with autism. HAND in HAND has followed the 
example set by TEACCH and makes training available to all teachers of students with autism. 
Training for their pansnts is also available. 
The deciding factors in many legal cases have been the inadequacy of due process 
procedures and programming of low intensity, which conflicts with opinions of leaders in the 
field of autism who are virtually unanimous in expressing the need for high intensity 
programming. Hopefully, by the year 2000, the focus of the conflict in serving individuals 
with autism will move beyond procedural disputes to legitimate issues regarding methodologies 
and FAPE. Conflict over methodologies should be resolved on the basis of efficacy research 
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and data that has been gathered carefully and consistently to reflect a child's progress toward 
the goals and objectives enumerated on the lEP. Efficacy research is based on the progress of 
groups of children and provides a helpful perspective but does not indicate whether a specific 
child is benefiting from the educational program being provided. However, the efficacy 
research does suggest whether a program has been designed to reasonably benefit the child 
with autism, a test that can be met by all the programs discussed in this document based on 
either strong theory based conceptualization or promising outcome evidence. Ultimately, it is 
the frequent monitoring of specific objectives that provides evidence that the child is benefiting 
from the program. The courts have consistency ruled in favor of programs that can document 
growth toward objectives. Frequent progress monitoring markedly enhance a legal defense and 
is critical to making educational decisions about adjustments that may be warranted in a child's 
program or in motivational strategies. Thus, selection of a program model with a strong 
theoretical basis or evidence of efficacy and consistent monitoring of progress that reflects 
growth, benefits children, educators, administrators and represents a worthy goal for the year 
2000. 
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CHAPTER 3. PROVIDING AN APPROPRIATE EDUCATION FOR STUDENTS WITH 
AUTISM IN CENTRAL IOWA: AN EMPIRICAL ANALYSIS 
Introduction 
A controversy is raging across this country on how best to educate children with 
autism. The controversy centers around two preeminent leaders in the field of autism and their 
disparate views. Ivar Lovaas and Eric Schopler have both dedicated their professional lives to 
helping children with autism. These psychologists have developed treatment programs that 
claim to be very effective in helping children with autism and both men enjoy wide followings. 
However, their theoretical differences are affecting educators through court challenges on what 
constitutes a free and appropriate public education (FAPE). 
Educating Young Children with Autism: The Past and Present 
"Educational practices follow the lead of science" (Quill, 1995, p. 2). The educational 
practices employed with chi Idren with autism are no exception. Bruno Bettelheim (1967) 
indicated an emotional etiology and advocated treatment following psychodynamic theory. 
Bettelheim's influence dominated through the early 1960's. His influence lessened as science 
shifted to regard autism as a congenital disorder marked by cognitive and linguistic 
impairments fRutter, 1978; Wing, 1976) and as the effectiveness of behavioral treatment 
(Lovaas, 1977) and structure (Schopler, Brehm, Kinsboume, & Reichler, 1971) was 
documented for individuals with autism. In the late 1960's, two divergent teaching approaches 
emerged to accomplish the behavior changes deemed desirable in children with autism. 
Mirenda and Donnellan (1987) grouped the approaches into two major models, the behavioral 
model and the interactional model. 
Behavioral Model 
The behavioral model is based on the premise that if developmentally delayed students 
were going to learn in developmentally typical ways, they would have done so. The approach 
uses the principles of operant conditioning and, thus, emphasizes the use of carefiilly 
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sequenced, highly structured strategies for instruction. The use of the behavioral model has 
been researched extensively with individuals having a variety of diagnostic labels and has 
proven effective in teaching them skills. It is typified by: (a) assessing the leaiTier's present 
level of response performance using an objective, data-based measurement system; (b) 
isolating skill deficits, breaking down skills into their individual components, and developing a 
series of objectives to remediate deficits; (c) providing instruction in deficit areas; and (d) 
giving feedback to the learner by following correct responses with reinforcing consequences 
and incorrect responses with consequences that are at least mildly aversive to the smdent 
(Mirenda & Donnellan, 1987). 
Lovaas (1977) was not alone in using behavioral strategies to change behaviors. Others 
have shown correct responses are facilitated by the use of carefiilly sequenced prompts 
(Flavey, Brown, Lyon, Baumgart & Schroeder, 1980; Koegel, Russo, & Rincover, 1977). 
The efficacy of other behavioral strategies was demonstrated by a variety of individuals. The 
effective use of shaping (Kauffman & Snell, 1977), chaining (Martin & Pear, 1978), and 
discrimination learning (Gold & Scott, 1971; Zeaman & House, 1963) have all been 
demonstrated. Advantages to the behavioral model include reliance on systematic, empirically 
based technology and manipulation of the instructional environment to reduce irrelevant 
stimuli. With irrelevant stimuli reduced, a learner is more apt to attend to the specific skill being 
taught (Mirenda & Donnellan, 1987). 
The UCLA Youny Autism Project 
Ivar Lovaas focused on the behavioral model to assist children with autism. In the 
1960s he embraced the use of discrete trial training to assist them in both increasing skills and 
decreasing undesirable behaviors (Lovaas, 1968,1977,1981). In 1970 he initiated the UCLA 
Young Autism Project that emphasizes currently, as it did initially, the use of discrete trial 
training to assist children with autism (Lovaas, 1968,1977,1981). The discrete trial format 
used by Lovaas consists of (a) presentation of a discriminative stimulus (basically a request or 
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command); (b) a response to the request or command by the child; and (c) presentation of the 
reward to a correct response or saying "no" if incorrect. 
The discrete trial format typifies techniques used by speech and language pathologists 
in the 1960's and early 1970's when the training focus was on speech production rather than 
communication. Lovaas' approach to teaching language began with verbal imitation. After 
verbal responses were obtained, the meaning of those responses was taught through 
discrimination utilizing verbal and non verbal behaviors. In this manner children were taught to 
label common objects and behaviors. The Young Autism Project is unique among nationally 
prominent programs because of the emphasis on verbal production and the reliance on discrete 
trial training over other aspects of the rich body of knowledge comprising behavioral therapies. 
It is also more intensive than other programs and recommends educational programming for 
even very young children as taking "...place for almost all the subjects' waking hours, 365 
days a year" (Lovaas, 1987, p.5). Buchman (1995) indicates that currently the program 
consistently involves 30-40 hours of therapy each week. That number of hours is obtained by 
the child receiving one-on-one training for four to six hours a day, five to seven days each 
week. The duration of the training is at least two years and occurs in the child's home. 
The intensity of the interventions employed by the UCLA group for very young 
children is questionable. Lovaas (1987) focuses on children below four years of age. 
However, the most controversial aspect of his treatment involves the use of physical aversives. 
Lovaas (1987) subjected the 19 children in his experimental group to physical punishment that 
included slaps on the thigh and aversive exercise which he described as "... 10 or 20 sit-ups, or 
5 minutes of jogging around the block, or holding a telephone book for one minute with 
outstretched arms''(Lovaas, 1981, p.26). 
In the author's experience, parents sometimes virtually demand that educators provide 
training fora child with autism that is based on the discrete trial techniques employed by 
Lovaas, indicating they seek the "recovery" he described in his 1987 article. However, these 
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parents typically also specify that they do not want the use of any aversives. What they fail to 
realize is that there is currently no outcome research to support his program while not 
employing physical punishment and that Lovaas wrote "contingent aversives were isolated as 
one significant variable. It is, therefore, unlikely that treatment effects could be replicated 
without this component" (p. 8). He based that conclusion on a study conducted within the 
project described in his 1987 publication. In that study four children were selected from the 
experimental group and the partial treatment control group. No aversives were used with those 
children. The result, according to Lx)vaas, was a "small and unstable" decrease in inappropriate 
behaviors and an increase in appropriate behaviors. He also noted that when aversives were 
added, the result was a "sudden and stable" improvement. 
The UCLA group provides an extensive treatment manual in the 243 page book. 
Teaching Developmentallv Disabled Children: The ME Book (Lovaas, 1981). The book gives 
parents and educators an introduction to behavioral teaching techniques and discusses problems 
that may be confronted. It provides a comprehensive curriculum that includes behaviors such 
as sitting and maintaining attention in order to prepare the child for further learning, and 
includes the acquisition of advanced behaviors as well. The treatment manual is an excellent 
resource for families and educators. Yet even with such a resource, the training requirements 
recommended for therapists involved with a Lovaas program are extensive. 
McEachin, Smith and Lovaas (1993) indicate that prospective therapists need mastery 
of the theoretical principles underlying assessment and treatment in order to understand training 
experiences and they estimated that, "...such preparation would require at least 6 to 12 months 
to complete" (p. 386). More recently Smith and Lovaas (1997) acknowledged the concern 
noting, "One issue is obtaining qualified personnel. Research currently in progress indicates 
that training personnel competent to supervise the UCLA program requires a minimum of 9 
months in a fiill-time internship, followed by on-going contact with more experienced 
supervisors" (p. 2 IS). Ultimately, the greatest challenges to the implementation of a program 
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based on the work of Lovaas and his colleagues may be finding staff with adequate training to 
implement the program with integrity and resolving ethical questions about using a treatment of 
such high intensity for very young children. Those are amplified because, at this time, a 
program based on the work of Lovaas and his colleagues would have to be considered to be 
only a "promising" experimental treatment. (Gresham & MacMillan, 1997 b; Smith & Lovaas. 
1997). 
Research. The results of the Lovaas (1987) study have influenced a significant 
number of educators serving children with autism. The fundamental design of the study is 
similar to a 3 X 3 (Group X Time) experimental design, with three Between-Subjects levels 
(Experimental. Control Group I, and Control Group 2) and three Within-Subjects factors 
(intake, follow up, and long-term follow up) (Gresham & MacMillan, 1997; Kirk, 1995),. The 
Experimental Group consisted of 19 children, all diagnosed with autism, who received intense, 
40 hours per week, one-to-one behavioral instruction for two or more years. Control Group I, 
a minimal treatment group, also included 19 children who received 10 hours a week or less of 
the one-to-one behavioral instruction while Control Group 2, a "patched-up" group of 21 
children, were provided no treatment. To be included in the study comparing treatment 
approaches, children had to be 40 months old at the time of referral if they were mute, and 
under 46 months if they spoke recognizable words. Lovaas excluded about 15% of the 
students referred, selecting only relatively able (or perhaps less severely affected) students. 
Treatment consisted of discrete trial training that Included the limited withholding of primary 
reinforcers such as food and the use of physical punishment procedures. It took place in the 
children's homes for at least two years, until the children acquired skills that enabled them to 
enter regular classrooms. The average IQ of children in the primary treatment group increased 
from 63 to 83. Of the 19 children who received intensive treatment, nine children successfully 
passed first grade in regular education classrooms. Those nine children had a mean IQ of 111, 
considerably above the group mean. The average IQ of the minimal-treatment group declined 
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from 57 to 52, and that of the no-treatment group had gone from 59 to 58. Lovaas indicates 
that only one of 40 children in the other two groups achieved an outcome as favorable as that of 
the nine children in the intensive treatment group. 
The children treated by Lovaas in his experimental group were again evaluated when 
they reached an average age of 13 years (McEachin, Smith and Lovaas, 1993). That evaluation 
showed that eight of the nine children previously classified as normal functioning had remained 
in regular classes. The ninth child maintained an IQ within the average range but showed 
significant adjustment difficulties and was placed in special education. 
A study by Bimbrauer and Leach (1993) was initiated to replicate the work of Lovaas 
and the Young Autism Project. That study also suggests the effectiveness of discrete trail 
training. These investigators did not slap children as Lovaas (1987) did. Aversives were 
limited to a firm "No" and sharp commands to regain the child's attention, overcorrection, and 
contingent exercise. The Bimbrauer and Leach project aspired to 30 hours of training per 
week. In reality, they were only able to achieve 18-25 hours per week because of holidays, 
illnesses, and the daily crises that affect families. Despite the differences in treatment, within 24 
months four of the nine children receiving treatment and one child in the control group 
demonstrated substantial gains. Gains were most pronounced in the domains of compliance 
and manageability, or cooperativeness. They were least apparent in the domains of independent 
and social play and a reduction of self-stimulatory behavior. 
The Bimbrauer and Leach (1993) study points to a disadvantage of the behavioral 
approach noted by Mirenda and Donnellan (1987). They indicated that new skills "...can be 
acquired quite rapidly when sound behavioral technology is used for instruction." (p. 218), but 
also suggest three areas of concern with the behavioral model. Those three areas are 
generalization, spontaneity, and the sometimes "content-free nature of instructional 
interventions." (p. 218). 
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Gresham and MacMillan f 1997) expressed several caveats to the interpretation of the 
Lovaas (1987) research. They questioned significant aspects of the study, focusing on threats 
to internal, external and construct validities in addition to treatment integrity, which poses a 
threat to all three types of experimental validity. The Lovaas program offers results that are 
promising but, as Gresham and MacMillan indicate in their thought provoking article, there are 
sufficient procedural questions to warrant caution in the interpretation of the results obtained by 
the Young Autism Project fLovaas, 1987). 
Interactional Model 
As Lovaas and other behaviorists refined their techniques to teach children, the 
interactional model also gained wide acceptance (Mirenda and Donnellan, 1987). This model is 
based on the Piagetian theory of learning with much of the theoretical and applied information 
coming fi'om early language intervention studies. 
TEACCH 
Division TEACCH (T reatment and Education of Autistic and Related Communication 
Handicapped Children) was instituted in 1972 by Eric Schopler and is a model that exemplifies 
the interactional approach to language. Schopler and Mesibov (1985) note that there is "...far 
less emphasis on simply increasing vocabularies, less one-to-one teaching of specific words. 
Instead, the emphasis is on tying communication training to a child's specific interests and 
activities and more emphasis on alternative communication systems such as gesturing, picture 
cards, or any other system meaningful to a child" (p. 7). Schopler's methods are geared to 
compensate for the deficit areas of individuals with autism while utilizing their strengths 
(Landrus & Mesibov, 1988). 
A second goal of the interactional model is to provide the necessary elements in the 
environment to enhance student success and growth (Mirenda & Donnellan, 1987). TEACCH 
has systematically examined ways in which the enviromnent can be manipulated to do this. One 
of Schopler's early interests was to determine the optimal structure to support children with 
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autism. Schopler's group fSchopler, Brehm, Kinsboume, & Reichler, 1971) published the 
results of a study to determine the degree of structure that optimized improvement for children. 
Division TEACCH uses communication systems and structure in three critical 
components of their mission. First, the program helps families cope with the special demands 
of having a child with autism. Second, TEACCH is heavily involved in providing educational 
services to students with autism. Third, Schopler's group provides assistance with the 
relationship between the community and the individual with autism (Lord & Schopler, 1994; 
Schopler, 1997). Like the Lovaas groups, Schopler and his associates have developed 
materials to assist parents and teachers with the implementation of activities and strategies. 
They include Individualized Assessment and Treatment for Autistic and Developmental I v 
Disabled Children: Teaching Strategies for Parents and Professionals. Volume II (Schopler, 
Reichler, & Lansing, 1980) and Teaching Activities for Autistic Children. Volume. Ill 
(Schopler, Lansing, & Waters, 1983). There is also a TEACCH communication curriculum 
that can be used both in school and at home (Watson, Lord, Schaffer, & Schopler, 1988). The 
central theme of the three curricula are providing visual structure and facilitating independence 
at all levels of student functioning. 
The TEACCH theoretical orientation is cognitive and behavioral. Cognitive strategies 
are evident in the interactional approach to communication (Lord and Schopler, 1994; 
Schopler, 1997) while the behavioral technology is apparent in the management of ecological 
and immediate antecedents. Structured teaching is the term used to describe the Schopler 
group's approach to antecedent management. The concept of structured teaching emphasizes 
using visual strategies to facilitate learning. The visual strategies emphasized include the use of 
physical organization, schedules, and work tasks (Lord & Schopler, 1994; Landrus & 
Mesibov, 1986; Mesibov, Schopler, and Hearsey, 1995; Schopler, 1997; Schopler &011ey, 
1982). The use of visual strategies is central to providing structure because they furnish a child 
with understanding, predictability, and increased independence (Landrus & Mesibov, 1986; 
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Lord & Schopler. 1994: Schopler. 1997'). Schopler (1997) explains that by employing 
structured teaching techniques, "The student is freed to enhance skills, special interests, and 
social interactions" (p. 779). 
Research. Considering the thousands of individuals who have been served by 
TEACCH over the years, there is a dearth of empirical research. However, the few available 
outcome measunss do suggest the efficacy of TEACCH's approach to working with individuals 
with autism. Studies on young children involved in TEACCH programs have demonstrated 
"...substantial increases in IQ scores are quite common in children first assessed at ages 3 or 4, 
regardless of the intensity of treatment"(pp. 101-102). Students experiencing the greatest gain 
in scores were very young, nonverbal children who acquired language between the initial and 
second assessments fLord, 1991; Lord & Schopler, 1994). Another study reflected greater 
academic achievement in high-functioning adolescents and adults than would have been 
expected from earlier studies where students did not have the advantage of interventions using 
structured teaching techniques (Venter, Lord, & Schopler, 1992). 
TEACCH emphasizes the use of parents as cotherapists for their children. When 
various aspects of parent-child interactions were examined in a sample of 10 mothers, 
significant improvement was shown across all domains. Direct observation of parent-child 
interactions reflected improvement in areas that included language use, behavioral control, 
change in adaptation, atmosphere of enjoyment and control over interactions, and child 
compliance, which improved from 2.9% to 51.3%. Evidence of the need for early intervention 
was provided by the finding that younger children improved more than older children 
(Schopler, Mesibov, & Baker, 1982). Additional evidence of the efficacy of the TEACCH 
approach was provided by parental ratings that indicated the TEACCH program was viewed as 
being extremely helpful in reducing the problematic aspects of autism (Schopler, Mesibov, & 
Baker, 1982). The TEACCH efficacy studies are generally positive, but not definitive due to 
factors that include limited measures of direct outcome, small sample sizes, and problems with 
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instrumentation. Despite the limitations in the evaluation of TEACCH, this program is highly 
regarded nationally and internationally. 
Methodologies in Conflict: A Free and Appropriate Public Education 
The interpretation of what constitutes an "appropriate education" has been the subject of 
debate and litigation. In Board v. Rowlev (1982). the Supreme Court concluded that the intent 
of Congress in passing the Education of the Handicapped Act (1975)was not to maximize the 
development of students with disabilities, but rather to grant access to educational opponunity 
and provide a reasonable opportunity to learn. The Rowlev decision, which has shaped 
subsequent court decisions concerning the meaning of "appropriate," set forth a two-prong test 
to determine that a student was being provided an "appropriate" educational opportunity. First, 
the Supreme Court required that the proper procedures be followed and, second, that a 
program needed to be designed to reasonably benefit the child with a disability (Prasse, 1995). 
Thus, there is no mandate for a child to be provided the best possible education. The Rowley 
decision further expounds that the primary responsibility for selecting the educational methods 
is left to state and local educational agencies in cooperation with the student's parent or 
guardian. While educators are entrusted with the selection of educational methodology, they are 
also obligated to acquire information derived from educational research and adopt promising 
practices, where appropriate (Jacob & Hartshome, 1991; Prasse, 1995). The focus of the 
conflict over methodology is on how to provide FAPE to students with autism, yet parents and 
educators most often lack the information they need to make informed decisions about how to 
meet the needs of children with autism. Despite the dearth of information, the conflicts between 
parents and educators have sometimes been passionate and have escalated to the courts for 
resolution. Selected court cases illuminate issues relevant to the clash over methodologies. 
Legal cases involving the conflict over methodologies are typically confounded by other 
factors, often due process procedural violations. An example is the Pennsylvania case, 
Delaware County Intermediate Unit # 25 v. Martin K. (1993) that involved, as a central issue. 
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the implementation of a TEACCH program recommended by the educational intermediate unit 
(lU) versus a Lovaas program, sought by the parents. The case revolved around a five-year old 
student with a Pervasive Developmental Disorder (PDD) who had been placed in a limited 
TEACCH program that offered fifteen and a half hours a week of educational services. Autism 
is subsumed under the category of PDD and individuals with acknowledged expertise in autism 
(Rutter & Schopler, 1992; Volkmar, Klin, & Cohen, 1997) have expressed the belief that 
services to students should be provided under broad diagnostic categories. Thus, they would 
advocate for extending services developed for children with autism to those with die somewhat 
less severe disorder of PDD, when indicated by need. 
The boy's parents believed the 15 hours per week TEACCH program was inadequate 
to meet the educational needs of their son and pursued a forty hour per week, Lovaas-based 
program supervised by a Lovaas doctoral student. In this case, the court supported the parental 
position. It did note, however, that if the lU's TEACCH program were increased in intensity 
and included an effective mainstreaming component, it"... might render the battle between the 
TEACCH and Lovaas models a contest between equally appropriate methodologies in future 
cases..." (Delaware Countv Intermediate Unit #25 v. Martin K.. 1993, p. 2), 
The Delaware Countv case was not just a clash over methodologies. There were other 
substantive issues including the negligence of the lU in not developing an lEP for the student 
from the beginning of the 1991 school year until January 31,1992. The TEACCH model 
would typically involve programming comparable in intensity to that of full-time students, 
unless the needs of the student contraindicated that amount of time. In this case, however, the 
lU offered a specified number of hours and had no lEP upon which to base that 
recommendation. As the parents pressed for payment of the Lovaas program, the lU made an 
extended number of hours available In their program based on TEACCH. However, the court 
indicated that even if the program options available were equal in all ways, to make a change in 
the child's program should be viewed with caution. Continuation of the Lovaas program was 
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upheld because the TEACCH program was not at the 30 hour per week level of intensity 
recommended by the North Carolina founders of TEACCH, no mainstreaming component was 
planned, and the Lovaas program would only continue to the end of the 1992 school year. 
The case of Rebecca S. v. Clarice County School District (1995) involved the parents' 
request for residential placement and the refiasal of the school district to provide it. Discussions 
included issues of methodology and teacher training. Findings in the case focused on the 
deterioration Rebecca exhibited during the 1988-89 school year that was attributed to the 
teacher's lack of training and inexperience in teaching children with autism. Rebecca made 
progress during the 1989-90 school year with an experienced teacher certified in TEACCH 
methods. The court concluded that Rebecca did receive adequate instruction during the 1989-90 
school year with the TEACCH method which was characterized by the court as the premier 
program for educating students with autism. The TEACCH program's international reputation 
and prominence were unchallenged at the trial and provided evidence of the school district 
satisfying its obligations under IDEA. 
These cases illustrate that advocates of Lovaas or those of TEACCH could find support 
in court cases. However, the cases to date have been complicated by procedural violations and 
the provision of programs with inadequate intensity. A reasonable conclusion drawn from 
examining the evidence is that school districts must follow appropriate procedural guidelines 
and offer a program that provides a number of hours per week similar to that provided non-
disabled elementary school children. If those conditions have been met and if an educational 
program could demonstrate a sound theoretical basis and virtually any evidence of beneficial 
outcome, the school district should have the legal flexibility in offering the program of their 
choice. 
Educating Young Children witfi Autism: The Future 
Simplistically, the interactional approach emphasizes the management of antecedents 
while the behavioral model emphasizes the management of consequences. Both approaches 
85 
have proven to be effective for students with autism and they are compatible. Leaders in the use 
of applied behavior analysis and in working with children who exhibit challenging behaviors, 
are illuminating the directions of the future. LaVigna and Donnellan (1986), acknowledged and 
respected behavioral therapists, advocate a behavioral approach for all individuals with 
challenging behaviors, which certainly includes individuals with autism. Like Schopler, they 
stress the importance of visual cues, structure, and a communication system that is at the 
child's level. They also emphasize the importance of understanding the function of behaviors 
by employing behavior analysis procedures. LaVigna and Donnellan (1986) believe that 
careftilly analyzing the problem behavior, leads to treatments that do not rely on the application 
of aversives. A training model for use with young children with challenging behaviors was 
developed at the University of Minnesota (Reichle, McEvoy, &, Davis, 1995). It has been 
piloted in areas throughout the country, including Heartland Area Education Agency (AEA) 11 
in central Iowa. In their model, Reichle, McEvoy and Davis (1995) also emphasize the use of 
functional analysis, a communication system that is at the child's level, and stimulus or 
antecedent control. 
Legally, there is only a requirement that programs grant access to educational 
opportunity and provide a reasonable opportunity to leam (Board v. Rowley. 1982). 
Furthermore, Rowlev gives responsibility for selecting educational methods to state and local 
educational agencies in cooperation with the student's parent or guardian. The TEACCH 
philosophy calls for the constant examination of promising practices, a stance that has 
contributed to their position of prominence in the field of autism. Individuals central to the 
Young Autism Project (Smith & Lovaas, 1997) have demonstrated a more defensive stance and 
less willingness to modify or change their program. Yet the contributions Lovaas has made to 
the field of autism have been enormous and he, virtually alone, has demonstrated the necessity 
and feasibility of gathering outcome data on educational programs for students with autism. It 
would be regrettable if his role faded to one of less prominence in the future because of an 
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unwillingness to make modifications tliat would render his program more applicable for 
educators. In any case, a new generation of programs for young children with autism is 
emerging, exemplified by the HAND in HAND approach. 
HAND in HAND 
Heartland Area Education Agency (AEA) is the largest of 15 AEAs in Iowa, providing 
services to 56 public school districts and approximately 120,000 students (1/5 of the state's 
total). An important role of the AEAs in Iowa is to help schools meet challenges by providing 
specialized leadership. In that spirit. Heartland provided extensive training in meeting the needs 
of students with autism to a small group of professionals. The expectation for the small group, 
in turn, was to provide services for students with autism and their teachers. The group's 
efforts, skills, and ideas were acknowledged beyond the State of Iowa when in the fall of 1996 
they submitted a grant proposal to the United States Department of Education, Office of Special 
Education and Rehabilitative Services, Office of Special Education Programs. Subsequently, 
they were awarded federal grant H024B60027 to develop a model program for working with 
children with autism. The educational program developed through the resources provided by 
the grant became known as HAND in HAND, the acronym for Heartland's Autism Network 
for Developing Information; Heartland's Autism Network for Disseminating Information. 
The philosophy represented by HAND in HAND developed from the educational and 
experiential backgrounds of the small interdisciplinary group of practitioners who comprised 
Heartland's original Autism Resource Team (ART). The practitioners initially selected for 
specialized training all subscribed to a behavioral treatment approach according to the 
distinguishing features delineated by Sulzer-Azaroff and Mayer (1991). Thus, before receiving 
training on techm'ques specific to meeting the needs of students with autism, these 
professionals were determined by their supervisors to be well versed in addressing a teacher's 
concerns about a child through the use of behavioral interventions. Specifically, all had 
demonstrated skills in describing the difficulties presented by students in terms of overt 
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behaviors that could be observed, measured, managed, and were significant for the child's 
development. They had also demonstrated proficiency in using the principles of behavioral 
science to change behaviors of concern and maintain the change (Volmer, 1997). 
These professionals, with demonstrated competence in the principles of applied 
behavior analysis, received week-long TEACCH training in 1991. The five group members 
were then were sent to North Carolina for advanced training in consultation and diagnosis. The 
members of the ART embraced the TEACCH philosophy and methods as complementary to 
their previous behavioral orientations. Yet members believed that the addition of the TEACCH 
techniques so enhanced services for students with autism that they strove to demonstrate their 
excellence in the TEACCH approach. That goal was achieved when Heartland became the first 
group recognized internationally as a "Certified TEACCH Training Site" (Volmer, 1997). The 
strategies gained from TEACCH especially enhanced the group members' perspectives on 
communication skills and illuminated the area of antecedent management. The characteristics of 
the behavioral approach to working with students with autism as exemplified by Ivar Lovaas, 
the TEACCH approach, and a blending of some key components, as represented by HAND in 
HAND appear in Table 2, The melding of behavior therapy and structured teaching was 
reinforced by training from Gary LaVigna (Dormellan, LaVigna, Negri-Shoultz, & 
Fassbender, 1988; LaVigna & Donnellan, 1986) and through the University of Minnesota 
(Reichle, McEvoy & Davis, 1995). Training by Brian Iwata (1996) increased the ART's skill 
in analyzing the functions of behaviors as part of developing interventions. 
The HAND in HAND model offers training and consultation for educators and parents. 
The model is unique in that it provides very specific written standards for teachers, for 
consultants, and for staff who serve as trainers of others (see Appendix C). In addition to 
providing training and consultation, the model involves extensive evaluation of student 
progress so that data govern decision making on both an individual level and a system's level. 
HAND in HAND has significantly modified the five-day TEACCH training model to reflect the 
88 
Table 2: A comparison of the primary attributes of Lovaas, TEACCH, and HAND in HAND 
Communication 
Behavioral 
Interactional 
Lovaas 
X 
TEACCH 
X 
HAND-in-Hand 
If Needed 
X 
Functional Analysis X 
Antecedent 
Management 
Ecological 
Immediate 
X 
X 
X 
X 
Reinforcement 
Positive 
Negative 
X 
X 
X 
X 
Punishment 
Positive 
Negative 
X 
X X 
Educator Training 
Time Required 6-9 months I Week I Week 
Educational Setting Home Classroom Classroom 
Parent Training X X 
Consultation 
Teacher X X X 
Parent X X X 
Manuals/Materials 
Theoretical X X X 
Educator X X X 
Parent X X X 
National Outreach X X 
Empirical Evaluation X X 
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broadened ABCD (Antecedents, Behaviors, Consequences, and Data) approach to behavior 
therapy. Yet the five-day training gives educators who woric with children displaying the 
behaviors associated with autism the opportunity to see the various behavioral strategies being 
implemented with snidents of varying ages and abilities, practice designing and implementing 
the strategies for the smdents with autism participating in the training, and receive feedback 
from a HAND in HAND trainer. Parents are provided training in the same strategies and are 
given the opportunity to make materials for their child. Consultation is provided routinely for 
educators and is available for families, but on a more limited basis. 
In the "ABCD" approach, "B", the behavior, is preceded by antecedent events, or "A". 
Antecedent events are the factors that exist in the environment prior to a behavior diat make that 
behavior more or less likely to occur. "C represents the consequences to the student for 
performing a behavior. A fourth element to consider is "D", or data on the behavior(s). 
The use of "A's" or antecedents are helpfiil for all children but they are absolutely 
essential for students with autism. The HAND in HAND model's consideration of antecedents 
emphasizes using a functional communication system for each student and employing visual 
strategies in die form of schedules, organization of both the classroom and the child's "space", 
and tasks. Also, systematic, carefully planned and individualized Instruction Is provided at, or 
just slightly above the child's current level of educational functioning, task difficulty is varied, 
and mastered tasks are interspersed with novel tasks. Heartland's ABCD model provides a 
preventive approach to behavior management that assumes learners will react to the 
circumstances existing in the environment at any given time. Stress levels are reduced and 
children with autism are more comfortable when teachers use a variety of strategies to manage 
antecedents and positive consequences. 
The "B" or behavior needs to be stated so that it is specific, observable and measurable. 
Precisely defining behaviors targeted for change (increase or decrease) are important because it 
helps ensure that all educators assisting the child consistently observe the same behavior. 
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allowing for accurate and consistent data reflecting the behavior. It also enables teachers, 
paraprofessionals and other educators to communicate about the same behavior and, thus, 
assist in collection of data. Behaviors can be defined in any domain, including; communication, 
self-care/self-help, social skills, challenging or problem behaviors, reading, math, and leisure 
skills. Behaviors selected for change should be relevant for the child, socially important, and 
preferably capable of being increased over time. 
The "C" refers to consequences. Educators and parents learn in the HAND in HAND 
model that management of consequences is not bribery, is not artificial, but is smart! The 
model stresses that virtually all behaviors have consequences, yet that for students with autism 
certain consequences may be reinforcing when that is not the intention. The use of 
consequences should emphasize the reinforcement of positive behaviors rather than the 
punishment of negative behaviors. The use and prioritization of consequences employed by 
HAND in HAND are discussed in detail and program standards are provided in Appendix D 
for several aspects of programming. Behaviors need to be prioritized, and desired behaviors 
should be reinforced on a regular basis. The methods of consequent management employed by 
members of the ART can include, when indicated, the use of shaping (Kauffinan & Snell, 
1977), chaining (Martin & Pear, 1978), and brief periods of discrete trial training. 
"D" represents data or the monitoring of progress in the HAND in HAND model. 
Behaviors that are targeted for intervention are monitored on a frequent and regular basis, then 
charted and used to modify instruction. Thus, data have two purposes. The first is to reflect 
progress. Second, and more importantly, it should be used in instructional planning. Progress 
monitoring provides infonnation about what is effective for a student and what may not be 
effective. In either case, the collection of data provides knowledge about whether a behavior is 
increasing at a desirable rate so that adjustments in instruction or motivational strategies can be 
made accordingly. HAND in HAND also uses data in the evaluation of the model on a 
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system's level to determine the efficacy of the current educational strategies and to modify the 
training being offered, as needed. 
Research 
HAND in HAND was founded after Heartland AEA was awarded a federal grant 
charging them with responsibility to develop a training model employing the ABCD approach, 
evaluating the efficacy of the approach, and, finally, disseminating the model through the 
establishment of replication sites. Thus, evaluation of the effectiveness of the ABCD approach 
in educating students with autism was initiated at the onset of the grant. To date, three studies 
have been undertaken. The results of the first two are presented in the following pages. A third 
study is underway, but will not be completed for two years. 
Both the studies presented are descriptive rather than experimental, which is in conflict 
with the recommendations of Bristol and colleagues (1996). That group, in their report to the 
National Institutes of Health (NIH), indicated a pressing need to address research questions 
dealing with the intensity and duration of treatment as well as with a child's age at the initiation 
of treatment. They further recommended that research studies use experimental designs to 
compare various approaches and random assignment to treatment conditions (Bristol et al., 
1996). The recommendations of Bristol's group are laudable and some, notably the issues of 
treatment integrity, outside evaiuators, longitudinal designs, and standard treatment protocols 
with assessment in naturalistic settings, are feasible in an educational agency. Those involving 
experimental design with random assignment would, at least currently, pose ethical and legal 
dilemmas that preclude their use. 
An important purpose of this project was, and continues to be, the evaluation of the 
effectiveness of educational programs conducted in neighborhood school settings that use a 
variety of teacher to student ratios other than the 1:1 therapy implemented by Lovaas. The 
HAND in HAND approach, like that of Division TEACCH, follows a typical school-based 
schedule rather than the minimum of 40 hours per week of therapy utilized by the Lovaas 
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group on a year round basis. Psychometric instruments used in the project to evaluate progress 
were selected according to criteria involving reliability, validity, standardization, and current 
norms. 
The first study compared scores on several measures of student functioning from initial 
placement in special education to the student's current level of educational performance. This 
study was subject to some of the same measurement difficulties detailed by Gresham and 
MacMilIan (1997) in their critique of the Lovaas (1987) study. However, it did provide 
baseline data for studies two and three, permit a comparison to the results obtained by Lovaas, 
and provide an indication of whether generic special education programs confer documentable 
educational benefit for students with autism. The first study compared growth on measures of 
student functioning from initial placement in special education to the student's current level of 
educational performance, addressing two questions. The first was: Do students in Heartland 
AEA 11 who have been educated in generic special education programs for two or more years 
acquire skills equal to those demonstrated by students in the Lovaas (1987) partial treatment 
control group? The second question addressed by Study I is: Have generic special education 
programs provided documentable benefits for students with autism in Heartland Area 
Education Agency 11? 
Study II also involved measurement of student progress, but used instnmients with 
superior psychometric qualities for pre and post testing. In addition. Study II examined the 
progress made by students with autism when a treatment approach designed to meet their needs 
was implemented. The two questions asked in Study II were: (a) Do students in Heartland 
AEA 11 who have been educated by teachers trained to work with children with autism acquire 
more skills than those demonstrated by the partial treatment control group in the Lovaas (1987) 
study and by Heartland AEA students in generic special education programs? And (b) Have 
educational programs implemented by teachers with five days of training in strategies to use 
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with children with autism provided documentable benefits for students in Heartland Area 
Education Agency 11? 
Methods and Results 
This paper describes two studies that have key differences and yet are parallel in many 
ways. To increase continuity in the presentation of each study, sections dealing with the 
methodology and results have been combined. For each study, the selection of subjects is 
presented. Data collecdon procedures are then delineated, including brief descriptions of the 
measures employed. Finally, a discussion of statistical analyses used to address each research 
question is followed by a brief discussion of the results. 
The appendices contain information vital to the iniriation of the HAND in HAND 
research, but not directly applicable to the methodology. That information includes permission 
from Iowa State University to do human subjects research (see Appendix F) and letters that 
were sent to parents seeking permission for their child's involvement (included as part of 
Appendix F) as well as instructions to research assistants (Appendix G). 
Study 1 
Subjects 
Heartland AEA 11 maintains a registry of students diagnosed with autism. The records 
of children on die autism registry were examined for potentially eligible students. Students 
were considered eligible for Study I if they had been receiving special education services 
through Heartland for two or more years, if their teachers had not had training specific to 
serving students with autism, and if their records contained information regarding 
communication fiinctioning and learning aptitude at the time of initial placement in special 
education. Forty-seven students met the eligibility criteria. Letters (see Appendix F) were sent 
to the parents of all 47 seeking permission for participation in Study 1. Thirty-seven parents 
consented. These 37 students with autism were the participants in Study 1. 
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The 37 students participating is Study I appear to be representative of children with 
autism, nationwide. Twenty-nine of the Heartland students, or 78.4%, were male and 8, or 
21.6%, were female. The DSM-IV (APA, 1994) indicates that the rates of autism are four to 
five times higher in males than females while Volkmar, Klin and Cohen (1997) are more 
specific indicating that the male to female ratio is 4.5:1. In contrast. Lord and Schopler (1994) 
indicate that the sex ratio is 3:1 males to females at TEACCH centers. The Heartland sample is 
obviously generally consistent with the male to female ratio typically found in students with 
autism. IQ scores were available for 24 of the 37 subjects. Scores ranged from a 22 to 99 (M = 
67.3, ^ = 20.1 , Mdn = 71.5) and were obtained on a variety of instruments, which were 
not, unfortunately, consistently indicated in the records. The resulting scores suggest that the 
sample of students in Study I may have more cognitive ability than a typical group of children 
with autism. The DSM - IV (APA, 1994) indicates that, "Approximately 75% of children with 
Autistic Disorder function at the retarded level" (p. 67) and defines an IQ score of about 70 or 
below as representing mental retardation. Yet, of the students in Study I, only 50% had scores 
of 70 or below. 
The ability level of Study I subjects is generally consistent with the ability level of 
students entering the Learning Experiences, an Alternative Program for Preschoolers and their 
Parents (LEAP) program who demonstrate a mean score of 61 at admission (Strain & 
Cordisco, 1994) and with those at initiaJ assessment in the TEACCH centers who present with 
a mean IQ of between 55 and 60. Children being enrolled in the Princeton Child Development 
Institute (PCID) have an average initial score of 57 on the Stanford-Binet IV (McClannahan & 
Krantz, 1994) while those in the Experimental Group of the Lovaas (1987) study had a mean 
intake IQ of 63 and those in Control Group I, the partial treatment group, had a mean intake IQ 
of 57. 
Study I suggests that the age of Heartland students upon entering special education was 
somewhat older than for students entering other programs. The mean age for students entering 
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the Delaware Autism Program was 3 years 10 months; for the PCID it was 3 years 7 months 
(range 2 years 6 months to 4 years 10 months), for LEAP, 3 years 7 months, and for 
TEACCH it has declined from age 6-7 years in the I970's to a current average age of 3 years, 
with an increasing number of 2 year olds being identified. In contrast the Heartland students in 
Study I were placed in special education at a mean age of 4 years 6 months (range 1 year 5 
months to 12 years 3 months). Tables with frequencies, percentages, and cumulative 
percentages of the variables initially investigated for Study I students are available in Appendix 
H.l. 
Data Collection 
Five research assistants were hired to review student records and to conduct follow up 
testing. Three of the research assistants were certified as school psychologists in the State of 
Iowa. A fourth was a third year graduate student in school psychology. The fifth research 
assistant had a Bachelor of Science degree and several years of successful experience as a 
research assistant. The training and direct supervision of the research assistants was done by 
the individual providing project coordination, a doctoral level school psychologist with over 20 
years experience in instruction, supervision, and research. The research assistants were 
advised at the onset of the project of the need to keep them "blind" to the purposes and goals of 
the project. 
Heartland ABA is divided into 10 zones based on geographical area. Each research 
assistant was asked to be responsible for gathering information in the zone offices nearest their 
place of residence. The initial task for research assistants was to review the records for students 
identified as being part of Study I. The written instructions provided each research assistant are 
available in Appendix G. The information gathered in the record review provided data from the 
initial placement that included age, date of birth, grade, and the domain assessed, such as 
learning aptitude, communication, or adaptive behaviors. The child's standard scores were 
noted for each area in which an assessment had been completed. A follow up assessment plan 
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for each student was then developed. A goal of the study was to use the same measures for pre 
and post testing in order to provide the most accurate assessment of progress. Where 
consistency in measures was not possible, such as if the McCarthy Scales of Children s 
Abilities (McCarthy, 1972) was used for initial placement and the student had moved beyond 
the age represented in that normative group, the Woodcock-Johnson Test of Cognitive Ability 
(WJ Cognitive) was utilized. A delineation of instruments used in the initial assessment is 
provided in Appendix H. 1. Measures used initially included the Bayley Scales of Infant 
Development, the Slosson Intelligence Test, the Standford-Binet: Form LM, the Wechsler 
Preschool and Primary Scale of Intelligence (WPPSI) and the Wechsler Intelligence Scale for 
Children - Revised (WISC-R). 
Follow up assessment of the students in Study I was completed in the spring of 1997. 
Frequency distributions representing the results are detailed in Appendix H.2. Measures of 
smdent functioning gathered at diat time and used in this investigation include demographic 
informadon, measures of learning aptitude, adaptive behavior, and communication. 
Assessment of cognitive ability. The WJ Cognitive was selected as the measure 
of learning aptitude for the HAND in HAND research. The selection of this instrument was 
based on several factors. A primary consideration was its psychometric adequacy. Normative 
data for the WJ Cognitive were gathered from 6,359 subjects from 1986 through 1988. The 
reliability and validity of the instrument meet the technical requirements for placement and 
programming decisions. A final consideration was the age range for die instrument. Individuals 
age two through adulthood were included in the WJ Cognitive norming sample. The standard 
score scale used in the WJ Cognitive is based on a mean of 100 and a standard deviation of 15. 
In addition, it has an extended range of standard scores (0 -200) that is much broader than 
those of other tests. (Woodcock & Mather, 1989). 
A goal for research in the HAND in HAND project was to find one instrument with 
excellent technical characteristics that could be used with students for the entire span of their 
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possible involvement in special education. The WJ Cognitive met the criteria established for the 
project's research. The instrument was used with 32 of the 37 students in the follow up 
assessment of Study I. For the five students who initially had been evaluated using a Wechsler 
Scale, follow up assessment was done on the Wechsler Intelligence Scale for Children - 3rd 
Edition (WISC-III). Details of the Study I follow up cognitive assessment are provided in 
Appendix H.2. Scores ranged from 0 to 122 (M = 59.7, SD = 38.6, Mdn = 73). 
Assessment of adaptive behavior. The evaluation of adaptive behaviors was 
done using the Vineland Adaptive Behavior Scales: Survey Form (Vineland), a revision of the 
Vineland Social Manirity Scale (Doll, 1965) The Vineland is completed by interviewing a 
respondent who is familiar with the student, typically a parent. The instrument measures 
adaptive behaviors, an indicator of personal and social adequacy, for a student across four 
domains; Communication, Daily Living Skills, Socialization, and Motor Skills (Sparrow, 
Balla, & Cicchetti, 1984). In addition, there is an optional Maladaptive Behavior domain that 
was not used in Study One. The Vineland is a technically adequate instrument that provides 
standard scores (M= 100, SD= 15) for each of die domains and for the Adaptive Behavior 
Composite. It was selected for Study I on an a priori basis before the initial data were available. 
The assumption was that if the files contained information on adaptive behavior, it would most 
likely be from a form of the Vineland. Frequency distributions for follow up testing are 
available in Appendix H.2. Vineland Adaptive Behavior Composite scores ranged from 20 to 
112 (M = 56.7, SD = 20.1, \Wn = 55). 
Assessment of communication skills. Follow up testing in the area of 
communication was done using two instruments. The Peabody Picture Vocabulary Test-
Revised (PPVT-R) (Dunn & Durm, 1981) was used with 21 students. The PPVT-R is a 
nonverbal, multiple-choice test designed to evaluate the receptive vocabulary of individuals 
from age 2 1/2 through adulthood. It has a mean of 100, a standard deviation of 15 and 
standard scores ranging from 40 to 160. For six of the students, the only measure of 
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communication was the Communication domain of the Vineland, which includes subdomains 
representing receptive, expressive, and written language. Communication scores were reported 
for 26 students. Their scores ranged from 20 to 134 (M = 70.5, ^ = 26.8, Mdn = 76.5). 
Data Analyses 
The statistical analysis used in Study I focused on descriptive procedures and t-tests. 
Descriptive statistics were employed to assist in determining the similarity of Heartland AEA's 
students with autism to those nationwide. They include means, ranges, standard deviations, 
and median scores. Frequency distributions are provided in Appendix H. Variables for which 
descriptive statistics are available include gender, age, grade, initial and follow up cognitive 
standard scores, initial and follow up communication standard scores, and follow up adaptive 
behavior standard scores. Inferential statistics were used to address questions one and two. 
The specific t-tests selected are described in the following sections. 
Study I - Question one. In order to be able to make the comparisons required to 
respond to question one, analyses were done using one sample t-tests with set test values. The 
test values were those reported by Lovaas in 1987. The resulting comparisons, made at a 0.05 
level of significance, addressed the question; Do students in Heartland AEA 11 who have been 
educated in generic special education programs for two or more years acquire skills equal to 
those demonsttated by the partial treatment control group in the Lovaas (1987) study? 
Study I - Question two. The second question addressed by Study I was: Have 
generic special education programs provided documentable benefits for students with autism in 
Heartland Area Education Agency 11? This question was addressed using t-tests for paired 
samples to compare initial and follow up assessment results. 
Study 1 Results 
Study I - Question one. Analyses were done to ascertain how the progress of 
Heartland students who had been educated in generic special education programs for two or 
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more years compared with the partial treatment control group in the Lovaas (1987) study. The 
first comparison involved examining the ages of students when formal interventions were 
initiated. Research has suggested that when interventions are initiated at an early age for 
children with autism, treatment outcome is improved (Fenske, Zalenski, Krantz, & 
McClannahan, 1985; Lovaas, 1987 ; McClannahan & Krantz, 1994). Table 3 indicates that 
students in the most successful Lovaas group, the Experimental Group, were significantly 
younger than children from Heartland (t = 3.15, g < .005 ) when programming was instituted. 
Students the partial treatment control group were also significantly younger than Heartland 
students (t = 2.14, e < .05) at the point educational programming was initiated. 
Table 3 includes comparisons on the three Lovaas groups; the experimental group, a 
partial treatment group, and a "patched up" group (Gresham & MacMillan, 1997) of students 
receiving no treatment. A comparison between the average follow up scores from the Lovaas 
Experimental Group and the Heartland students in Study I indicated that the Lovaas 
experimental group had significantly higher follow up scores (t = -3. 71, ^<.005), but the 
treatment received by the Heartland students was more comparable to services received by the 
Lovaas partial treatment control group. The Experimental Group of 19 children with autism 
received intense, 40 hours per week, one-to-one behavioral instruction, for two or more years. 
The partial treatment control group, also comprised of 19 students receiving treatment for two 
or more years, were provided 10 hours a week or less of one-to-one discrete trial training and 
"...a variety of treatments from other sources in the community such as those provided by 
small special education classes." (Lovaas, 1987, p. 5). The average IQ of children in the 
Lovaas Experimental Group increased from 63 to 83. The average IQ of the minimal-treatment 
group declined from 57 to 52. The Heartland students in Study I comprised a somewhat larger 
group of students than did those in the Lovaas study. Their initial mean IQ was 67.3 (N = 24; 
range 22 to 99, ^  = 26.8). Follow up IQ scores were available for 37 students who obtained 
a mean IQ on the WJ Cognitive of 59.7 (range 0 to 122, SD 38.6). Students from Heartland 
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Table 3. A comparison of initial age, initial IQ, and follow up IQ from the Lovaas Early 
Intervention Project and Heartland Study I. 
Lovaas Lovaas Partial Lovaas Heartland 
Experimental Treatment No Treatment Study I 
N= 19 N=19 N=21 N=24 
Intake Age M 34.6 40.9 NA 54.3 
(in months) NA NA NA 33.1 
Intake IQ M 63 57 59 67.3 
SD NA NA NA 20.1 
Follow up IQ M 83.3 52.2 57.5 59.7 
SD NA NA NA 38.6 
Summary of t-tests (Heartland data compared to Lovaas Fixed values) 
Intake Age: 
Heartland Study I students > Lovaas experimental group t (,7) = 3.15 *** 
Heartland Study I students > Lovaas partial treatment control group t ,27, = 2.14 * 
Intake IQ: 
Heartland Study I students > Lovaas experimental group t ^33. = 0.31 
Heartland Study I students > Lovaas partial treatment control group t (,3, = 2.51 * 
Heartland Study I students > Lovaas no treatment control group t = 2.02 
Follow up IQ: 
Lovaas experimental group >Heartland students t = 3.71 *** 
Heartland students > Lovaas partial treatment control group t ,3^ = 1.19 
Heartland students > Lovaas no treatment control group t ,3^) = 6.35 
*2 < .05; **2 < .01; ***£ < .005 
NA = not available. 
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"...a variety of treatments from other sources in the community such as those provided by 
small special education classes" (Lovaas, 1987, p. 5). The average IQ of children in the Lovaas 
Experimental Group increased from 63 to 83. The average IQ of the minimal-treatment group 
declined from 57 to 52. The Heartland students in Study I comprised a somewhat larger group 
of students than did those in the Lovaas study. Their initial mean IQ was 67.3 (N = 24; range 
22 to 99, SD = 26.8). Follow up IQ scores were available for 37 students who obtained 
a mean IQ on the WJ Cognitive of 59.7 (range 0 to 122, SD 38.6). Students from Heartland 
participating in Study I had higher initial scores than students in the Lovaas groups, but the 
only statistically significant difference was between students from Heartland and those in the 
Lovaas partial treatment control group (t = 2.51, el< .05). 
Initial testing of Heartland students in Study I shared problems of instrumentation faced 
by the UCLA group in that a variety of measures were used and their technical adequacy 
varied. To examine the efficacy of programming in any meaningful way, issues of 
instrumentation needed to be resolved. The HAND in HAND project has attempted to do that 
by using the WJ Cognitive for post testing in Study I, unless pretesting had been done with a 
Wechsler Scale, in which case another Wechsler Scale was administered. The WJ Cognitive 
was used as the only measure of learning aptitude for pre and post testing in Study II. In 
contrast, the Lovaas group used a variety of instruments for pre testing and did the same for 
post testing. To compound the use of inadequate instruments for pre and post testing by the 
UCLA group, many of the measures were used well beyond the age group on which the test 
was normed. As Lovaas (1987) stated, "Between the ages of 6 and 7 years...an IQ score was 
obtained" (p. 5). He continued: 
The scales (in order of the frequency of usage) included the WISC-R (Wechsler, 1974) 
the Stanford-Binet (Thomdike, 1972), the Peabody Picture Vocabulary Test (Dunn, 
1981), the Wechsler Pre-School Scale (Wechsler, 1967), the Bayley Scales of Infant 
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Development (Bayley, 1955), the Cattell Infant Intelligence Scale (Cattell, 1960), and 
the Leiter International Performance Scale. (Leiter, 1959) (p. 5) 
Thus, the Bayley, which was normed on infants and children from 2 to 30 months (Sattler. 
1988), was used by the Lovaas group with children between 6 and 7 as was the Cattell. The 
Cattell, like the Bayley, it is an infant assessment measure, but the Cattell is not so 
psychometrically sound, according to Sattler (1988). The PPVT is recognized as a measuns of 
receptive vocabulary, not learning aptitude (Dunn & Dunn, 1981). 
Another factor complicating the evaluation and comparison of programs is caused by 
the different range of scores provided by the various measures. The range of scores that it is 
possible to obtain on the Wechsler scales extends from 35 to 165, for the Stanford-Binet Form 
:LM and IV, from 44 to 156, while on the McCarthy it is from 50 to 150. Thus, a student 
could obtain no, or virtually no, correct responses and nonetheless achieve a score of 35,44, 
or 50 on those respective instruments. That idiosyncrasy has little significance on most studies, 
but it is critical in evaluating programs for students with autism, some of whom perform below 
the floor on commonly used tests. The initial and follow up group scores for students in the 
Lovaas (1987) study would have been influenced by this artifact of testing as would the initial 
group scores for the HAND in HAND Study I. The meaningful interpretation of change over 
time is especially difficult, perhaps even impossible, for students in Heartland's Study I 
because initial evaluations were done on instruments with limited ranges and the range on the 
WJ Cognitive, used for most follow up evaluations, extends to zero. 
Despite concerns with the different ages at which students first began to receive 
services and major concerns regarding instrumentation, the statistical evidence suggests that the 
progress of Heartland students who had been educated in generic special education programs 
for two or more years by teachers without training in stariegies to use with students with 
autism was comparable to that of the partial treatment control group in the Lovaas (1987) 
study. The initial scores indicated that the students served within Heartland AEA displayed a 
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small but statistically greater learning aptitude than the Lovaas control group on assessment 
instruments that were generally comparable. For the follow up evaluations, students from 
Heartland maintained a small advantage that lacked statistical significance over both the panial 
treatment group (t ,36, = 1.19, £ > .05) and the no treatment group (t = 0.35, q > .05). 
However, follow up testing was done using very different instruments that adds to the 
significance of the follow up mean score obtained by Heartland smdents. The students served 
within Heartland AEA obtained their scores on the WJ Cognitive, with a range extending to 
zero, while the students in the Lovaas control group were assessed using inadequate 
instruments with serious limitations in lower range of possible scores. The effect of the 
lowered floor may be reflected in the fact that only 8.3% of the students in Study I obtained 
initial IQ scores at or below 40. Follow up assessment using the WJ Cognitive resulted in 
29.7% obtaining scores at or below 40. To explore the potential effect of the extended range of 
the WJ Cognitive score scale, all follow up scores below 40 were raised to 40. That raised the 
mean follow up score for students in Heartland from 59.7 (SD = 38.6) to 69.4 (SD = 25.4). 
Comparisons at follow up between Heartland students and the Lovaas experimental group 
continued to indicate the experimental group's scores were higher, at a level of statistical 
significance (t ,35^ = 3.33,jj < .005). A comparison with both control groups suggests that 
Heartland students performed significantly better (t^g, = 4.13, £ <.005 ) than those in the 
partial treatment group and the no treatment group (1,36, = 2.86, £ < .01). 
Study I - Question two. The goal in exploring the second research question for 
Study I was to gather evidence about whether generic special education programs provided 
documented benefits for students with autism in Heartland. However, the evidence is limited 
and equivocal. Little information was available from the initial evaluations and the difficulty 
discussed in the previous section regarding the limitations of interpretation because of the initial 
suppressed range of scores further hampered a determination of benefit. Acknowledging those 
difficulties. Table 4 does provide initial and follow up scores for students participating in Study 
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Table 4: Study I paired sample t-tests on scores obtained during initial and follow up 
assessment 
X SD t-value 
Domain Initial Follow up Initial Follow up 
Cognitive N=24 67 .3  65 .0  20 .1  39 .3  -0 .37  
Cognitive with 
raised follow up 
score N=24 67.3 73.5 20.1 26.5 1.43 
Communication 
N=I7 
57 .9  70 .4  25 .1  30 .7  1 .85  
*p <.05 
Actual scores are represented in bold print 
One. In addition to the actual scores provided, a second set of cognitive scores is listed. That 
set provides a hypothetical comparison, done by artiticiaily raising the scores on the follow up 
assessment so that no score was below 40. This artificial "raising of the floor" differs slighdy 
from that done to answer question one because a different t-test was used. For this 
comparison, a paired t-test procedure was employed rather than the one-sample procedure 
compared to a fixed value that was used in question one. Neither the actual nor the contrived 
follow up cognitive scores provide evidence of significant benefit for students with autism 
placed in generic special education settings. Scores from initial to follow up evaluations in the 
communication domain suggest improvement. However, that improvement in communication 
skills was not statistically significant (£ = .08). 
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Study II 
Subjects 
A slightly different group of students were the focus of Study II. While Study I 
examined the gain in skills for students who had been educated within Heartland AEA for two 
or more years, Study II examined the gains made by students over the 1996-97 school year. 
The records of children on the autism registry were examined for potential eligibility based on 
two criteria. Students were considered eligible for Study II if they were age six or under at the 
Stan of the 1996 school year. A group of 33 students were deemed eligible by dieir ages. The 
second criterion was that the teachers of students in Study II had to have successftilly 
completed all five days of TEACCH training and be implementing the elements of structured 
teaching to some degree. Letters (in Appendix F.l.) were then sent to parents asking for 
permission to have their child participate in the HAND in HAND research. Twenty-six students 
were originally evaluated, and twenty three were involved in the follow up evaluation. Reasons 
for the three cases of attrition were: (a) one family moved out of Heartland AEA, (b) one child 
was institutionalized, and (c) one parent requested no further involvement because the research 
participation was too time consuming. It is unlikely that subject attrition biased the results. 
The general representativeness of the Heartland sample was well established for Study 
I. For Study II, no record was made of student gender, but die process for obtaining subjects 
would not suggest that the percentage of boys to girls would change. Neither were exact ages 
noted, but no student had attained an age of seven years by the start of the 1996 school year. 
The initial WJ Cognitive scores for students in Study II ranged from 0 to 95 (M = 34.3, ^  = 
37,8, Mdn - 91 Those were lower than the initial cognitive scores for students in Study I 
which ranged from 22 to 99 (M = 67.3, SD = 20.1, Mdn = 71.5) and were obtained on a 
variety of instruments. The results obtained on the WJ Cognitive are more consistent with what 
the DSM-IV (APA, 1994) indicates would be expected with a population of students with 
autism. That venerable reference reports that "Approximately 75 % of children with Autistic 
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Disorder function at tiie retarded ieveP (p. 67) and defines an IQ score of about 70 or below as 
representing mental retardation. Only 50% of the students in Study I had scores of 70 or below 
while 73 % of the students in Study II had scores indicative of mental retardation under the 
DSM-IV standards (APA, 1994). 
The IQ scores for students in Study 11 are lower than the scores for students entering 
the LEAP program, who had a mean IQ of 61 at admission (Strain & Cordisco, 1994), for 
children presenting at the TEACCH centers, who have average scores between 55 and 60 on 
measures of learning aptitude, and with children being enrolled in the PCID with an average 
initial score of 57, obtained on the Stanford-Binet IV (McClannahan & Krantz, 1994). It is 
likely that use of the WJ Cognitive accounts for the initial IQ differences between the students 
participating in Study II and those in other programs. 
Data Collection 
Research for Study II was initiated in September, 1996, and completed in the fall of 
1997. Efforts were made to eliminate threats to the integrity of the study wherever possible. 
Thus, training was provided for the research assistants on the administration and scoring of the 
instruments to be used in collecting data. Training was done by the principal investigator on the 
grant, a nationally certified school psychologist, and the individual providing project 
coordination, a doctoral level school psychologist with over 20 years experience in instruction, 
supervision, and research. The assessment process was time-consuming, requiring two 
months to complete each initial and follow up testing. Therefore, the order of student 
evaluations was sequenced so that a one year time span was maintained between initial and 
follow up testing for all students. 
Frequency tables for Study II are presented in Appendix I. The focus of information 
gathered and reported there includes measures of learning aptitude, adaptive behavior, 
maladaptive behaviors, and communication. 
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Assessment nf cognitive ability. For reasons already discussed under Study I, 
the WJ Cognitive was selected as the measure of learning aptitude for Study II. It provides a 
Broad Cognitive Score and subtest scores. Woodcock and Mather (1989) indicate that the 
subscales and the intellectual processes they measure are as follows: Memory for Names, long-
term retrieval; Memory for Sentences, short-term memory; Incomplete Words, auditory 
processing; Visual Closure, visual processing; and Picture Vocabulary, comprehension and 
knowledge. 
Assessment of adaptive behavior. The instrument to evaluate adaptive behaviors 
was changed from Study I to Study II. The Vineland was selected for Study I while the Scales 
of Independent Behavior-Revised (SIB-R) were selected for Study II. The Vineland was used 
for Study I under the assumption that if student files contained information on adaptive 
behavior, it would most likely be from the Vineland. The considerations were different 
regarding the assessment of adaptive behaviors for Study II. Both the Vineland and the SIB-R 
are psychometrically adequate but the SIB-R was normed more recently (Bruininks, 
Woodcock, Weatherman, & Hill, 1996) and it has several scales to reflect maladaptive 
behaviors, a consistent area of concern for students with autism. 
The final consideration in selecting the SIB-R was an ethical one. Parents were very 
generous in giving their time to the researchers and in allowing the researchers to work with 
their children. The regular Heartland AEA 11 professionals serving students with autism in the 
schools welcomed the researchers and facilitated tiieir work. The HAND in HAND project 
wanted to encourage that spirit of cooperation so the decision was made to share the 
information on adaptive behaviors with the professionals serving the children if parents wanted 
that information shared and signed a separate release giving permission for that to occur. The 
SIB-R has a unique format that encourages parents to discuss not only what their child can do 
in each subdomain but also to indicate the training objectives that they would like to see 
targeted for change in the subdomain. That characteristic encourages a collaborative 
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relationship between parents and educators and virtually guarantees that meaningful objectives 
will be included on the child's individualized education plan (lEP) (Volmer, 1995). 
Assessment of communication skills. The communication skills of children were 
assessed indirectly using the Social Interaction and Communication Skills Subscale of the SIB-
R. This subscale measures social interaction, language comprehension, and language 
expression (Bruininks, Woodcock, Weatherman, & Hill, 1996). 
Assessment of maladaptive behaviors. The presence of maladaptive behaviors is 
a characteristic of autism. The SIB-R was used to measure behaviors they sometimes exhibit. 
The SIB-R provides an overall Maladaptive Index Score and scales measuring more specific 
domains. Those scales are: Internalized Maladaptive Behavior, which includes the categories 
hurtful to self, unusual or repetitive habits, and withdrawal or inattentive; Asocial Maladaptive 
Behavior, a measure of socially offensive and uncooperative behaviors; Externalized 
Maladaptive Behavior, which includes the categories of hurtful to others, destructive to 
property, and disruptive behaviors (Bruininks, Woodcock, Weatherman, & Hill, 1996). 
Data Analyses 
The Study II statistical analyses focused on descriptive and inferential procedures. 
Inferential analyses were limited to t-tests. Some correlational procedures were also used. The 
data gathered for analysis in Study II included only variables drawn firom psychometrically 
sound instruments. Descriptive statistics were used to examine the group attributes of the 
students with autism served by Heartland AEA over several domains representing the 
performance of young children in the fall of 1996 and again in the fall of 1997. The analyses 
used to address questions one and two are described in the following sections. 
Study n - Question one. In order to be able to make the comparisons required to 
respond to question one, two sets of analyses were done. The first set employed one sample t-
tests to compare the results of initial and follow up IQ testing firom Study II with set test values 
from the Lovaas (1987) study. The second set involved using a t-test for independent samples 
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to compare the mean results of initial and follow up IQ testing between studies I and II and the 
Levene test to determine equality of variances (Norusis, 1994). The mean intake score from 
Study I was obtained from a variety of instruments while the mean intake score from Study II 
was obtained by exclusive use of the WJ Cognitive. Follow up scores from studies I and II, 
were obtained on the WJ Cognitive. The resulting comparisons addressed the question: Do 
students in Heartland AEA 11 who have been educated by teachers with training to work with 
children with autism reflect acquire more skills than those demonstrated by the partial treatment 
control group in the Lovaas (1987) study and by Heartland students in generic special 
education programs? 
Study n - Question two. The second question addressed by Study II was: Have 
educational programs implemented by teachers with five-days of training in strategies to use 
with children with autism provided documentable benefits for students in Heartland Area 
Education Agency 11 ? This question was addressed using t-tests for paired samples. 
Correlational analyses were also done to explore the relationships between variables. 
Correlational matrices were developed and multiple regression models were explored. Two 
new variables were created from variables that were theoretically related and highly correlated. 
The first represented a measure of general competence, derived from combining measures of 
communication, learning ability and adaptive behavior. The second measure was developed by 
combining asocial and externalizing maladaptive scales which both reflect behaviors that are not 
well tolerated in the schools. 
The forward selection method was chosen to develop the regression model. The more 
commonly used stepwise method resembles the forward selection method except in the 
stepwise procedure after a variable is entered, the procedure removes any variable in the model 
that is no longer significant. In contrast, the forward selection starts with a model that contains 
only the constant temi. At each step, the variable is added that results in the largest increase in 
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multiple R-. Variables are not added when there is no longer a significant increase in R-
(Norusis, 1994). 
Study II Results 
Study n provides information that is significant because student attributes were 
measured on instruments that are more technically sound and appropriate for smdents with 
autism than those used in the controversial Lovaas study. It also examined the progress made 
by students with autism when their teachers had successfully completed a five-day course in 
the techniques of working with children with autism and implemented those strategies with the 
smdent participating in the study. 
Study H - Question one. The first question addressed in Study II was: Do students 
in Heartland AEA 11 who have been educated by teachers trained to work with children with 
autism acquire more skills than the partial treatment control group in the Lovaas (1987) study 
and by Heartland students in generic special education programs? Table 5 depicts the results 
that address both comparisons. The results strongly suggest that students with autism taught by 
educators with five days of training in structured teaching and other techniques found to be 
effective for students with autism acquire more skills than students in the Lovaas (1987) partial 
treatment group or by Heartland students in generic special education programs. In the fall of 
19%, the 22 students participating in Study II obtained WJ Cognitive scores between 0 and 95 
(M = 34.3, ^ 37.8, Mdn = 9) while in the fall of 1997 the same group's scores ranged from 
0 to 123 (M = 49.4, SD = 44.8, Mdn = 50). The evidence of greater skill gains for students in 
Study II is especially convincing given that it occurred over only a one year time span. In 
Study Q efforts were made to eliminate the instrumentation errors that Gresham and MacMillan 
C1997) drew to die attention of the academic community as problems with the Lovaas (1987) 
research and that remained as concerns in Heartland Study 1. 
I l l  
Table 5. A comparison of intake age, intake IQ, and follow up scores from the Lovaas Early 
Intervention Project and Heartland studies I and II. 
Lovaas Lovaas Partial Lovaas Heartland Heartland 
Experimental Treatment No Treatment Study [ Study II 
N= 19 N= 19 N = 21 N = 28 N = 22 
Intake Age M 34.6 40.9 NA 54.3 NA 
(in months) NA NA NA 33.1 NA 
Intake IQ M 63 57 59 67.3 34.2 
SD NA NA NA 20.1 37.8 
Follow up IQ M 83.3 52.2 57.5 59.7 49.4 
SD NA NA NA 38.6 44.8 
Summary of one sample t-tests (comparisons of Heartland Study I data to 
Lovaas Fixed values) 
Intake Age: 
Heartland Study I students > Lovaas expmmental group t = 3.15 *** 
Heartland Study I students > Lovaas partial treatment control group t ,17^ = 2.14 * 
Intake IQ: 
Heartland Study I students > Lovaas experimental group t ^23^ = 0.31 
Heartland Study I students > Lovaas partial treatment control group t ^23. = 2,51 * 
Heartland Study I students > Lovaas no treatment control group t = 2.02 
Lovaas experimental group > Heartland Study 11 students tj,,, = 3.57*** 
Lovaas partial treatment control group > Heartland Study II students = t = 2.82** 
Follow up IQ: 
Lovaas experimental group > Heartland Study I students t = 3.71*** 
Heartland Study I students > Lovaas partial treatment control group t 1.19 
Heartland Study I students > Lovaas no treatment control group t = 0.35 
Heartland Study II students >Lovaas partial treatment control ^ oup t ^,9, = 0.28 
Lovaas experimental group >Heartland Study II students group t (,9, = 3.39 ** 
Summary of paired sample t-test (comparisons between Heartland Study H 
initial and follow up IQ scores) 
Heartland Study 11 follow up scores > Heartland Study II initial scores t ,[7^ = 3.76 *** 
Summary of independent sample t-tests (comparisons between Heartland Study 
I and Study H groups) 
Heartland Study I initial scores > Heartland Study n initial scores t = 3.75 *** 
Heartland Study I follow up scores > Heartland Study n follow up scores t ,jj, = 0.93 
*E <.05; **E <.01; ***£ <.005 
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Table 6 : Paired sample t-tests on maladaptive behaviors present at initial and follow up 
assessment 
X SD t-value 
Maladaptive 
Behaviors Initial Follow up Initial Follow up 
Internalized 
(df= 19) 
-18.5 -15.6 12.7 12.2 1.61 
Asocial 
(df=19) 
-14.1 -11.8 13.5 11.7 1.06 
Externalized 
(df= 19) 
-8.1 -9.1 12.6 11.2 -.44 
General 
(df= 19) 
-18.8 -17.9 12.5 12.6 .59 
<-05; *^-005 
Study n - Question two. The second question explored in Study 11 was: Have 
educational programs implemented by teachers with five-days of training in strategies to use 
with children with autism provided documentable benefits for those students in Heartland Area 
Education Agency 11? Tables 6 and 7 provide initial and follow up scores for students 
participating in Study 11 across several domains and subdomains. Table 6 is comprised of 
scores on the SIB-R: Maladaptive Behavior Indexes Profile. The results suggest that no 
statistically significant progress was made to reduce the behavioral concerns for the students 
participating. There is a caveat to interpretation of the maladaptive indices. Scores are presented 
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as negative numbers. The SIB-R authors CBruininks, Woodcock, Weatherman, &. Hill, 1996) 
suggest that levels of seriousness should be guided by the following ranges: scores -10 and 
above should be regarded as normal, those from -20 to - 11 as marginally serious, those from -
30 to -21 as moderately serious, those from -40 to -31 as serious, and those -41 and below as 
very serious. 
The interpretation of results from Table 7 are straight forward, with results reported on 
a positive scale rather than on the negative scale employed to report maladaptive behaviors. The 
results indicate that the students in Study II made statistically significant growth over a one year 
time span in the WJ Cognitive broad based measure of learning aptitude (t = 3.76,ji <.005) as 
well as in subdomains; Memory for Names (t = 2.87,^=.01), Memory for Sentences (t = 
3.01,_b <.05), Picture Vocabulary (t = 2.61,^ <.005) and Visual Closure (t = 2.81,^ <.05). 
The only area not reflecting growth on the WJ Cognitive is the Incomplete Words (t = -1.66,^ 
>.05) subtest, a measure of auditory processing according to Woodcock and Mather (1989). 
That deficit is so central to individuals with autism that both TEACCH and HAND in HAND 
emphasize techniques to accommodate it, not remediate it. Statistically significant growth was 
also evident in communication skills as measured indirectly by parent report (t = 3.7,^ <.005). 
Measures of adaptive behaviors did not reflect the growth shown in the cognitive and 
communication domains. This may reflect that fact that the students in Study 11 were young and 
lEP teams remained focused primarily on the acquisition of academic tasks. An alternative 
explanation might be that it is consistent with a more pervasive trend of IE? teams to 
inadequately address the needs of students in this important domain (Slavens, 1997). 
Study II reflected statistically significant acquisition of student skills on 
psychometrically adequate instruments. Given those conditions, the exploration of 
relationships between variables was of interest. Tables 8,9, and 10 provide correlation 
matrices that illustrate relationships between variables. The results of the correlation matrix 
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Table 7: Paired sample T-tests on skill variables from initial and follow up assessment 
X SD t-value 
W J Cognitive Initial Follow up Initial Follow up 
Broad Cognitive 
(df= 17) 29.6 45.3 37.5 44.9 
3.76 *** 
Memory for 
Names 
(df= 18) 46.5 65.8 44.2 61.9 
2.87 
Memory for 
Sentences 
(df= 18) 35.8 49.6 34.3 35.3 3.01 ** 
Incomplete Words 
(df= 18) 65.4 58.3 21.5 32.4 -1.66 
Picture Vocabulary 
(df=18) 42.4 56.2 35.3 39.7 2.61 * 
Visual Closure 
(df= 18) 44.3 62.3 47.2 45.1 2.81 * 
Communication 
(df= 18) 40.8 52.7 36.2 34.0 3.78 *** 
Adaptive 
Behaviors 
Personal Living 
Skills (df= 19) 54.9 59.5 26.3 29.2 1.08 
Community Living 
Skills (df= 19) 64.7 68.1 20.6 25.0 0.82 
Broad 
Independence 
(df= 19) 47.0 52.1 29.1 27.0 1.93 
* £ < .05; **£ < .01; *** £ < .005 
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Table 8. Study II correlation coefficients that explore relationships between follow up 
cognitive skills and other variables at the initial evaluation. 
1 2 3 4 5 6 
1 Follow up .733 -.169 .875 .924 .127 
learning N = 20 20 20 18 20 
aptitude P = (.00) (.48) (.00) (.00) (.60) 
2 Initial -.015 .710 .761 .225 
auditory 20 20 18 20 
processing (.95) (.00) (.00) (.34) 
skills 
3 Initial .195 .064 .472 
acting out 24 22 24 
behaviors (.36) (.78) (.02) 
4 Initial adaptive .846 .336 
behavior & 22 24 
communication (.00) (.11) 
competence 
5 Initial learning .181 
aptitude .22 
(.42) 
6 Initial 
internalizing 
behaviors 
The results of the correlation matrix depicted in Table 8 indicate that there is a very 
strong positive correlation between students' follow up scores on the WJ Cognitive and initial 
measures of learning aptitude, communication, adaptive behaviors, and auditory processing. 
Measures of internalizing and externalizing behaviors are related to each other, but not to 
positive attributes reflecting competence. 
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Table 9. Study II correlation coefficients that explore relationships between follow up 
adaptive behavior and auditory processing skills and other variables at the initial 
evaluation. 
I 2 3 4- 5 
1 Follow up .810 .655 .048 .392 
adaptive behavior N= 18 20 20 20 
skills P = (.00) (.00) (.84) (.09) 
2 Initial .733 .136 .310 
I Q /  18 22 22 
communication (.00) (.55) (.17) 
skills 
3 Follow up auditory -.015 .225 
processing 20 20 
skills (.95) (.34) 
4 Initial acting out All 
behaviors 24 
(.02) 
5 Initial internalizing 
behaviors 
The correlation matrix in Table 9 again indicates that there is a very strong positive 
correlation between students' ultimate adaptive behavior and on other measures of learning 
aptitude and communication. Strong correlations also exist between the internalizing and 
externalizing maladaptive behaviors, but not to the positive attributes. 
The correlation matrix depicted in Table 10 reflects relationships that would be 
predicted, based on the results in Tables 8 and 9. However, the correlation matrices do 
suggest relationships between variables that warranted further exploration using multiple linear 
regression analysis. With the limited number of students eligible for and participating in Study 
II, a small number of independent variables were explored at one time. The first variable was, 
for all three regression analysis, a general competence measure that was created by combining 
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Table 10. Study II correlation coefficients that explore relationships between follow up 
communication and auditory processing skills and other variables at the initial 
evaluation. 
1 2 3 4 5 
1 Follow up .883 .637 .044 .310 
communication N= 18 20 20 20 
skills P = (.00) (.00) (.86) (.19) 
2 Initial .796 .071 .283 
10/ 18 22 22 
adaptive behavior (.00) (.75) (.20) 
skills 
3 Follow up auditory -.015 .225 
processing 20 20 
(.95) (.34) 
4 Initial acting out .472 
behaviors 24 
(.02) 
5 Initial internalizing 
behaviors 
standard scores on measures of learning aptitude, communication, and adaptive behavior. All 
three of the instruments used have a mean of 100 and a standard deviation of 15. 
To examine the relationship predicting a student's ultimate learning aptitude, multiple 
regression analysis was attemted using forward listwise deletion of missing variables. The 
results, in Table 11, indicate that only the independent variable initial general competence was a 
significant predictor of follow up learning aptitude sidlls when initial general competence was 
entered in the first model, and follow up auditory processing included in the second model. 
The auditory processing variable was not entered as the .050 limit was reached. In contrast. 
Table 12 demonstrates that the best predictor of follow up learning aptitude is a combined 
measure of initial adaptive behaviors, learning apdtude, and communication competence. Table 
12 reflects two independent variables predicting the dependent variable, the measure of initial 
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Table 11. Summary of the multiple regression analysis for variables predicting follow up 
learning aptitude (N= 20). 
Variable B SE B Beta 
Model 1 
General Competence at .42 .07 .82 *** 
Placement in Special 
Education 
Model 2 
Follow up Auditory 
Processing 
Note. R- = for Model 1 =0.67; The auditory processing variable was not entered as the .050 
limit was reached. 
* E < .05, ** E < -005: *** E <-0005 
Table 12. Summary of the multiple regression analysis for variables predicting follow up 
learning aptitude (N= 20 ). 
Vanable B SE B Beta 
Model 1 
General Competence at 0.21 .07 .42** 
Placement in Special 
Education 
Model 2 
Follow up Visual 0.58 .13 .58*** 
Processing 
Note. R" = for Model 1 = 0.67; Change in R" for Model 2 = 0.17 
* E < 05, ** E < .005; *** E < 0005 
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Table 13. Summary of the multiple regression analysis for variables predicting follow up 
learning aptitude (N= 19). 
Variahip B SE B Beta 
Model I 
General Competence at .21 .07 .42 ** 
Placement in Special 
Education 
Model 2 
WJ Comprehension and .58 .14 .58 *** 
General Knowledge 
Auditoiy processing 
Note. R- = for Model I = 0.64; change in R* for Model 2 WJ Comprehension and General 
Knowledge = .23. The Auditory Processing variable was not entered as the .050 limit was 
reached. 
*a< .05, ** E < 005; *** g <.0005 
general competence and the measure of follow up visual processing both added to the 
proportion of variability explained by the final model. 
The results in Table 13 indicate that of the independent variables entered to predict 
follow up learning aptitude, measures of general competence and comprehension and general 
knowledge both added to the proproportion of variability explained. 
120 
At this point, the results of the multiple regressions do not suggest attributes that might 
ultimately influence student progress. However, future analyses may be more successful as 
behaviors are measured with increased sensitivity, measures of treatment integrity can be 
included as variables, and a larger number of students is available. 
Discussion 
There have been only a few critical periods of time regarding the theory and practice in 
providing services for children with autism. The first occurred in the early 1940s when autism 
pioneers Leo Kanner and Hans Asperger published accounts of children who shared some 
fascinating and unique features (Volmer, 1997). With those publications came recognition of 
the disorder. The second came when the ideas of Bettelheim (1 %7) were refuted and science 
shifted to regard autism as a congenital impairment in cognition and communication (Rutter, 
1978; Wing, 1976) that could be treated with behavioral techniques (Lovaas, 1977) and 
structure (Schopler, Brehm, Kinsboume, & Reichler, 1971). Only time will clarify the relative 
importance of events in the last decade, but it appears that we have launched into a thini critical 
time period in serving children with autism. It began when Ivar Lovaas threw down a gauntlet 
with the publication of his 1987 article and his bold claim of "recovering" children from autism 
and subnormal intellectual functioning. His article seemed to make minimal impact on the 
professional community. However, the publication of Catherine Maurice's (1993) book Let Me 
Hear Your Voice: One Family's Triumph Over Autism enjoyed a more receptive audience than 
the Lovaas (1987) article and the flames of controversy were ignited among parents. 
In her book, Maurice (1993) described how, through the use of the Lovaas techniques, 
especially discrete trial training, her two children with autism were totally "nscovered". 
Maurice reported that Lovaas' (1987) findings provided her with the evidence needed to 
implement UCLA techniques with her children, despite the months of agonized screaming by 
her son when discrete trial training was initiated. She then elaborated upon the program 
implemented for her children. She described a schedule of 10 hours a week of discrete trial 
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40 hours virtually mandated by Lovaas. And she expressed no qualms about the decision she 
and her husband made to use no physical aversives, while Lovaas was claiming their necessity 
for positive child outcome. Maurice continuously lauded the work of Lovaas, yet did not 
implement programs for her children that contained elements Lovaas had identified as crucial. 
That position is similar to one that educators are facing with increasing regularity. It is 
understandable, even commendable, that parents want every advantage for their children. And 
there is currently a trend across the country for parents to demand services based on the Lovaas 
techniques for their children. Their position, either stated or implied, is based on the legal right 
of children with disabilities to be provided with a free and appropriate education at public 
expense. Although the meaning of FAPE in a particular case is variable, many parents of 
children with autism seek more services, and in many cases, different services than those 
offered by their public schools. 
The degree to which the Lovaas program, TEACCH, or HAND IN HAND will be 
regarded as appropriate is unpredictable. However, evidence of beneficial outcomes is crucial 
to meeting the U.S. Supreme Court standard of providing a reasonable opportunity for a 
smdent to learn, not necessarily to maximize their potential. (Board v. Rowley. 1982; Jacob & 
Hartshome, 1991; Prasse, 1995). Currently, Lovaas has, for most parents, the most 
convincing outcome data. The Lovaas results, however, are enormously controversial due to 
methodological limitations (Gresham & MacMillan, 1997). Although daily practice cannot wait 
for more and better studies, further evaluation of the effects of different programs must proceed 
in order to produce better answers on how best to enhance the development of children with 
autism. 
HAND in HAND Research 
One of the important national efforts to study techniques that are effective for children 
with autism is the Office of Special Education supported Heartland AEA 11 grant to develop 
the HAND in HAND program as a model demonstration project. The project goal was 
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development of a model based on sound theory and educational practice that could be used to 
educate children with autism and could be systematically replicated at other sites. A clear 
strength of the HAND in HAND program from the time it was conceptualized was the program 
evaluation component. Other strengths include the model's development by public school 
educators for the public school context, the teacher training program, and the availability of 
consultation. Active participation in and successful completion of the five-day training program 
allows teachers, educational assistants, and support staff to acquire the techniques to make a 
significant difference for children with autism. The brief but effective teacher training model is 
more realistic in the educational setting, where students typically change teachers annually, than 
the extensive preparation required by Lovaas and his associates (1993,1997) for teachers to be 
prepared to implement that model. 
The legal issues surrounding programming for students with audsm are becoming 
increasingly heated and the evidence fi-om the Lovaas research is used to argue that only very 
extensive programming is "appropriate" legally. Indeed, the use of statistics as prima facie 
evidence in court cases has been established (Norusis, 1994). It follows that program 
evaluation information from other models, such as that from HAND in HAND, should 
logically also be used to provide evidence that a program model was designed to reasonably 
benefit the child with a disability. To provide evidence that students with audsm could benefit 
from an educational model developed to meet their needs was a goal of the current project. The 
term benefit could be interpreted in various ways, but as litigation is perceived as a serious 
threat by educators and statistical evidence has an established role in the courts, evidence of 
statistically significant improvement in group scores on norm-referenced instruments was the 
standard used to define documentable benefit. 
This project has focused on program evaluation and has employed only norm-referenced 
instruments to date. Norm-referenced instruments have advantages over other instruments for 
program evaluation (Brown, 1982; Salvia & Ysseldyke, 1985) but other methods could be used to 
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demonstrate that a child was benefiting from the educational program being provided. A criterion-
referenced measure would provide such evidence. Criterion-referenced tests measure levels of 
mastery by identifying the status of an individual with respect to an established standard of 
performance. A criterion-referenced measure developed to be used with children with autism is the 
Psychoeducational Profile - Revised (PEP-R). The measure would typically be used with students 
for an initial assessment and could be used in subsequent reevaluations as long as the child's skills 
remained in the range of those covered by the instrument. The PEP-R was designed with 
provisions to make it ideal for use with students with autism. The administration of the 174 
potential test items is flexible and the instrument minimizes use of verbal communication. Finally, 
in addition to scoring responses as pass or fail, there is an emerge category that reflects developing 
skills. It is the emerging skills that often provide the basis initial instructional objectives (Parker, 
1988). The relevance to instructional decision making is characteristic of criterion-referenced tests. 
They provide information regarding whether a child is ready to proceed to the next level of 
instruction or whether certain skills require more attention.. 
Another criterion-referenced measure specifically developed for students with autism is the 
Adolescent and Adult Psychoeducational Profile (AAPEP). The AAPEP includes the same pass, 
fail, and emerge scoring system useful for planning educational programs with young students. 
However, it extends the formal assessment data by systematically evaluating data from the home 
and the school in addition to the direct observation of the student in responding to test items. All 
three of these test areas include items grouped into six functional areas. Those areas are vocational 
skills, independent fimctioning, leisure skills, vocational behavior, functional communication, and 
interpersonal behavior (Parker, 1988). The AAPEP exemplifies the wide range of information that 
can be obtained on a criterion-referenced measure to facilitate educational programming and 
demonstrate that a student is acquiring skills determined to be significant on the child's lEP. 
Providing an educational program designed to confer benefit is the right of students 
with autism. However, the realities involved in doing so will continue to challenge educators. 
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McEachin et al. (1993) indicated that to implement the UCLA model, prospective therapists 
need mastery of the theoretical principles underlying behavioral assessment and treatment in 
order to understand training experiences and they estimated that "such preparation would 
require at least 6 to 12 months to complete" (p. 386). More recently Smith and Lovaas (1997) 
acknowledged the concern noting "One issue is obtaining qualified personnel. Research 
currently in progress indicates that training personnel competent to supervise the UCLA 
program requires a minimum of 9 months in a full-time internship, followed by on-going 
contact with more experienced supervisors." (p. 215). In contrast, the HAND in HAND 
project has been able to demonstrate documentable benefit for students when teachers have 
received only a five-day training program that discusses the theory and subsequently provides 
practice in meeting the educational needs of students with autism. The limited teacher training 
requirement would appear to make the HAND in HAND program more feasible for educators 
to implement than a program with the extensive teacher training required by Lovaas and his 
associates. 
The HAND in HAND project demonstrates appreciable strengths. It provides evidence 
of conferring educational benefit while involving a commitment to teacher training that, in the 
author's experience, teachers and educational administrators have found acceptable. The 
evidence of documentable benefit is enhanced because of improvements made in the 
measurement of attributes, especially those of cognitive abilities. However, several vital areas 
remain in need of improvement for the results of the program evaluation to be convincing and 
for services to students with autism ultimately enhanced. 
Valid Inferences 
The task for HAND in HAND researchers, as it was for Lovaas (1987), and is for all 
investigators, is to examine the influence of an intervention in such a way that extraneous 
factors will not interfere with conclusions. The more carefully research is designed, the higher 
the likelihood that the independent variable accounts for the results (Cook & Campbell, 1979; 
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Kazdin, 1982). Gresham and MacMillan (1997) illuminated serious concerns over validities in 
the Lovaas research, concerns that draw into question Lovaas' conclusion that children with 
autism will continue to manifest symptoms later in life unless subjected to his intensive 
program of discrete trial training. A goal of the HAND in HAND project has been to reduce 
ambiguity regarding the effects of the independent variables so that any alternative explanations 
to program evaluation results are reduced. This has been done by attempting to eliminate threats 
to internal and external validity. 
Threats to internal validity. Kazdin (1982) delineated several threats to internal 
validity that always warrant consideration. Certainly, positive changes in student performance 
for Lovaas (1987) or HAND in HAND may be the consequence of the independent variables, 
but factors that threaten internal validity might also explain the results. Inferences about the 
independent variable are more convincingly drawn as each threat to internal validity is ruled out 
or made relatively implausible (Kazdin, 1982). Cook and Campbell (1979) described at least 
10 threats to internal validity while Kazdin addressed eight. Of those, three are especially 
germane to the Lovaas and HAND in HAND research. The three are instrumentation, statistical 
regression, and selection biases. 
Gresham and MacMillan (1997) described gross inadequacies in the instruments and 
procedures used in the UCLA study (1987). The children in the Lovaas (1987) study were 
assessed using instruments that at best, were not psychometrically adequate (Gresham & 
MacMillan, 1997; Sattler, 1988). In addition, different measures were used for post testing. 
The threat to internal validity from instrumentation was further exacerbated by the use of 
different procedures during pre and post testing. The compliance of children in the 
experimental and partial treatment groups was optimized by reinforcement during initial testing 
while standardized test administration was adhered to for follow up testing (Lovaas, Smith, & 
McEachin, 1989). 
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The threat posed from instrumentation issues should be dramatically improved by 
precautions taken in the evaluation of the HAND in HAND program. All children for Study II 
were initially evaluated using the WJ Cognitive. Follow up assessment was done using the 
same instrument. Strict standardized test administration procedures were followed for pre and 
post evaluations. Instrumentation issues cloud the results obtained by Lovaas. They also could 
influence Study I results but are not viewed as a concern for Study II of the HAND in HAND 
research. The greater concern regarding instrumentation for Heartland may be the use of 
research assistants to gather information by direct observation. Kazdin (1982) indicates the 
judgments about criteria for scoring may change over time. Efforts to minimize this concern 
include working with the research assistants to develop more refined scoring criteria and doing 
frequent reliability checks between research assistants and with the project coordinator. 
Regression to the mean refers to the tendency of scores taken at one point in time to 
regress toward the mean at a second point in time. Thus, children scoring at the extreme during 
pre testing could be expected to have their scores regress or move toward the mean score on a 
second testing. Gresham and MacMillan (1997) discussed this threat to the internal validity of 
the conclusions drawn by Lovaas (1987) as well as how it has led to erroneous conclusions in 
other studies when changes from pre test scores to post test scores were inappropriately 
attributed solely to treatment rather than recognizing the role statistical regression might play. 
Gresham and MacMillan indicate that "In short, regression effects are a statistical fact of life 
rather that an artifact of a measurement procedure"( 1997, p. 190). Regression is a relevant 
consideration in examining the efficacy of programs for children and caution is warranted in 
drawing conclusions whenever regression is not controlled. 
Selection biases refer to differences among groups based on their assignment to 
experimental or control conditions. The UCLA (Lovaas, 1987) project exposed themselves, as 
noted so eloquently by Gresham and MacMillan (1997), to this internal validity threat by not 
using random assignment of children into experimental and control groups. Selection bias is a 
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consideration in the HAND in HAND project, but less of one than for experimental projects 
employing experimental and control groups. For Heartland AEA's study, selection bias could 
occur if a significant number of parents elected not to have their children participate in the 
research and if those parents differed from parents allowing their children to participate. The 
consideration of selection bias does suggest that there needs to be constant scrutiny in tuture 
studies of the percentage of children participating as well as any differences between children 
involved in the study and those whose parents elected not to have them involved. 
Threats to external validity. "External validity refers to the extent to which 
findings from an investigation can be generalized to other settings, to other children, with 
autism, to other therapists, and to odier parents." (Gresham & MacMillan, 1997, p. 192). 
Gresham and MacMillan delineate those concerns in relation to the work ofLovaas (1987) and 
the application of discrete trial training by school districts. There are numerous threats to 
external validity that have been identified (Cook and Campbell, 1979; Kazdin, 1982). 
However, three of the most relevant to the UCLA (Lovaas) and HAND in HAND projects are 
characteristics of the sample, therapist and family. 
Sample characteristics is the term used by Gresham and MacMillan (1997) for what is 
also referred to as generality across subjects (Kazdin, 1982). It refers to the extent to which 
results can be extended to children with autism, or other subjects, whose characteristics may 
differ from children participating in the research. The representitiveness ofLovaas' (1987) 
sample has been questioned rather extensively (Gresham & MacMillan, 1997; Kazdin, 1993; 
Mesibov, 1993; Mundy, 1993; Schopler, Short, & Mesibov, 1989). Especially questioned has 
been the degree to which students with severe mental retardation were represented because of 
the initial exclusionary criteria employed by Lovaas. However, no effort was made to exclude 
any students with autism firom students participating in the HAND in HAND project. Nor has 
there been any effort to exclude students with severe retardation Irom the autism registry. Yet 
the ability of Heartland students in Study 1 was significantly greater than that of students in the 
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Lovaas partial treatment group and statistically equal to students in the experimental group. 
Students in Study II did have lower scores upon initial testing than those in Study I, but as 
discussed earlier, that has been assumed to be a reflection of the extended range of scores 
possible on the WJ Cognitive. The initial test results in Study II also suggest that the full range 
of abilities is represented by students on the Heartland autism registry. Thus, there is some 
evidence that the charges against Lovaas, for using a sample of students more able than the 
population of students with autism, may be overstated. 
Generality across behavior change agents is the term that Kazdin (1982) would use to 
comment on the threat to external validity contributed by therapist characteristics. This may 
represent the most serious concern to the external validity of the Lovaas (1987) findings 
(Gresham & MacMillen, 1997: Smith, McEachin, & Lovaas, 1993). To have therapists and 
consultants adequately trained, as defined by Smith and colleagues (1993), would require an 
incredible amount of luck or enough time to send potential therapists or therapist supervisors to 
UCLA for training. As that training could take up to a year, the initiation of a child's treatment 
could be delayed for that period of time. And that assumes that Lovaas or his associates would 
open their programs to provide therapist and consultant training on a large scale. 
The HAND in HAND project was determined, from the onset, to develop a model that 
would provide excellent resources for the schools, yet have training requirements for teachers, 
consultants, trainers, and trainer supervisors that could be achieved with a time commitment 
more consistent with the demands of educators. In this again, TEACCH provided a wealth of 
ideas that were modified to fit the differences in structure and more formalized to enhance 
replication and assure that Heartland maintained standards of excellence. The standards, 
defined in Appendix C, were endorsed by die Autism Society of Iowa, and limit, but do not 
exclude, ther^ist characteristics as a threat to external validity. This is done by recommending 
the level of training required for teachers and specifying standards for trainers and consultants. 
Consultation and additional training materials are available to each teacher within Heartland. 
129 
Gresham and MacMillen (1997) indicate that before a public school should adopt a 
Lovaas-style program for a child, consideration should be given to other factors, including the 
commitment of the family to engage in the treatment process. Family involvement could, 
indeed, be a threat to the external validity of a discrete trial training program. However, as an 
educator in the public school system, to pass judgment on the adequacy or inadequacy of a 
family's involvement, is, in the author's view, a serious breach of role. 
Threats to construct validity Construct validity refers to the explanation of the 
relationship between the treatment children received and the resulting improvement. Gresham 
and MacMillen (1997) discuss the threats to construct validity, as they do all aspects of making 
valid inferences, at a depth that is beyond die purposes of this dissertation. However, one 
threat to construct validity, that of attention and contact, warrants further mention. Gresham 
and MacMillan indicate that attention and contact represent a major threat to the construct 
validity of treatment and question Lovaas' conclusion that the change in student performance 
was due to intensive discrete trial training. The evidence regarding the role of attention and 
contact mounts in an ambiguous manner. Catherine Maurice describes the dramatic and 
successful recovery or her two children, yet they had, by her own account, only 10 hours a 
week of discrete trial training. However, Lovaas (1987) attributes tiie recovery of nine (47%) 
of the children in his experimental group to the intensity of intervention. He makes no effort to 
explain tiie "recovery" of one student from a control group and then, later in the same article, 
acknowledges that "The spontaneous recovery rate among very young autistic children is 
unknown" (p.8). 
Investigation of attention and contact from home and school settings remains ripe for 
further research. There are indications in the literature and firom the clinical experience of the 
author and other HAND in HAND consultants to suggestion that attention may influence the 
ultimate performance of children with autism. No relationships are clear at this point and to 
research the topic will be challenging, but it does warrant further exploration. 
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Treatment integrity. To deal with the issue of treatment integrity at the conclusion of 
a discussion on valid inferences is certainly an example of last not being least. Treatment 
integrity refers to the degree to which a treatment is implemented as intended (Gresham & 
MacMillan, 1997). With no knowledge about the fidelity with which the treatments are 
implemented, clear interpretation of results is impossible. A lack of information regarding the 
reliability with which treatments are implemented potentially compromises internal, extemal, 
and construct validities. To date, a lack of information on treatment integrity has compromised 
the interpretation of results from both the Lovaas and HAND in HAND research. 
Future HAND in HAND Research Directions 
Four concerns have emerged as deficits in Study 11 that need immediate resolution in 
Study ni. The first is a more sensitive measure of student gains at the low end of the spectrum. 
Several students obtained scores of zero on the WJ Cognitive, indicating an insufficient floor. 
The Battelle Developmental Inventory (BDI) has been selected as the measure most sensitive 
and relevant to understand the performance of very young students or those with such 
significant deficits that information on the WJ Cognitive is of minimal utility. The BDI, like the 
WJ Cognitive, is an individually administered instrument. However, the BDI was designed for 
use with children with disabilities aged birth to age 8 (Newborg, Stock, Wnek, Guidubaldi, & 
Svinick, 1984). While there are relatively few items included for developmental ages below 12 
months, the BDI will significantly increase the ability of the HAND in HAND project to 
measure progress of students such as the three in Study II who had initial and follow up scores 
of zero on the WJ Cognitive. Use of the BDI was implemented in the fall of 1997. 
There is also a need for the direct measurement of problem behaviors. The standardized 
maladaptive behavior measure on the SIB-R is useful, but a measure utilizing direct 
observation would be more sensitive to change and thereby complement the SIB-R maladaptive 
indices. The Ritvo-Freeman Real Life Rating Scale (RLRS) was projected for use in Study II. 
Apprt^riate permissions were obtained, but after the initial observations were made, the 
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scoring system recommended by the authors proved not to be helpful or sensitive enough for 
evaluation purposes in the HAND in HAND smdy. A new scoring system has been developed 
and interrater reliability is improving. The new scoring system of the RLRS will be 
implemented with students entering Study HI. 
Effective evaluation of the HAND in HAND program model also requires a measure or 
measures of program integrity. A measure has been developed and its use has been initiated in 
Study III. The measure of program integrity will add important information to the research that 
is being done. 
A pressing need that has not yet been addressed is the need for more sensitive 
measurement of communication skills. This is a skill area that is a focus of the HAND in 
HAND program, yet the project currently uses no direct measures of commimication skills, nor 
are any being implemented in Study III. Research on language suggests the need to distinguish 
receptive and expressive language skills and to measure those attributes in students with few 
obvious skills as well as in those who are verbally fluent (Lord & Paul, 1997: Paul, 1997: Paul 
& Cohen, 1984). The project recognizes the need for careful measurement of communication 
skills as pan of the program's evaluation, but has not yet selected a measure or measures. This 
will be a priority for fall, 1998. 
Future Issues In Educating Students With Autism 
Legal cases throughout the country suggest that many, if not the majority of children 
with autism, are being served in generic special education programs. Study I results indicate 
that such programs may not confer educational benefit. Clearly, states and districts not offering 
specialized services for children with autism will remain vulnerable to litigation, and the 
children served in those programs will remain at educational risk. Also vulnerable to legal 
challenge will be autism programs with no evidence of efficacy. Many programs for individual 
children with autism have inadequate demonstration of benefit, a problem not confined to 
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children with autism. Programs for individuals, as well as program models such as TEACCH 
will need to be based on a defined program with data that reflect educational benefit. 
The need for programs and the evaluation of those programs is apparent. Currently 
however, the resources are inadequate to meet the needs. LEAP, PCID and the Delaware 
program all have at least some efficacy evidence, yet they do not offer a systematic training 
package and standards that lend themselves to replication. Lovaas offers evidence of a 
promising program, but has training requirements that are not reasonable for educators, 
especially if successful programs with less intensive requirements are available. TEACCH has 
the resources to provide widespread training, but modest and sparse program evaluation 
results. HAND in HAND has been developed as a model program with the materials, systems, 
standards, and commitment to develop replication sites, but limited training resources for a 
large scale training effort. 
While the need for programs and program evaluation is apparent to Individuals who 
deal regularly with issues related to autism, that need is not apparent to most educators or 
educational administrators until they are faced with agitated parents and perhaps a lawyer 
threatening litigation. Thus, dissemination of information regarding programming for children 
with autism is a responsibility that needs to be assumed by individuals with expertise in autism 
and they need to extend publication of articles on the subject into journals for educational 
administrators. 
It is continually obvious that while issues for students with autism are to some extent 
unique, they also are similar to many of the current issues in special education and in education 
in general. One of those issues is that of treatment integrity. The measurement of treatment 
integrity is an immediate need, but of greater interest and importance will be how to use 
consultation skills effectively with teachers to improve the integrity of interventions when it is 
deficient. There also needs to be a much closer connection between assessment and 
interventions. This is an area that is being addressed with increasing efficacy for students with 
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mild disabilities in academic curricula, but there is evidence that the connection is less adequate 
for students with autism, especially as it relates to adaptive behaviors (Slavens, 1997). Finally, 
there needs to be an increasing emphasis on program evaluation. Program evaluation needs to 
have an expanded role in education, a need that is long standing. The current litigation in the 
field of autism may further evaluation of programs in ways not experienced to date. 
Ivar Lovaas' (1987) study is and will probably remain fraught with controversy. 
However, it increased the need for accountability in the community of professionals who serve 
individuals with autism. And the bold claim of "recovering" a significant percentage of the 
children he treated from autism has created a specter of possibility. Clearly, the future of 
programming for students with autism holds challenges for educators and yet bright promises 
for children with autism and the many people dedicated to serving them. 
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CHAPTER 4. GENERAL CONCLUSIONS 
A controversy is raging across this country regarding how best to educate children with 
autism. The conflict too often pits parents against educators and thus hinders the formation of a 
collaborative relationship between parents and professionals that is mutually beneficial (Lord, 
Bristol, & Schopler, 1993; Marcus, Kunce, & Schopler, 1997). Parents want educators to employ 
strategies that will result in the optimal outcome for their children (Hart, 1995), and are, according 
to Marcus, Kunce, and Schopler (1997), "...particularly vulnerable to quick solutions or promises 
of miracle cures..." (p. 641) during the child's early years. Educators often lack knowledge of the 
strategies used to educate students with autism or of the limited body of research suggesting the 
efficacy of the strategies (Trevarthren, Aitken, Papaudi, & Robarts, 1996). Complicating the 
decisions about educational programming is the fact that the conflict between parents and educators 
has increasingly extended to lawyers and to educational administrators who need to be aware of the 
growing body of case law relevant to educating students with autism. Closely related issues are the 
costs of programs and the need to train teachers to effectively implement the strategies employed. 
The issue of how best to educate students with autism is grave and merits serious analysis, yet the 
numerous considerations are beyond the expertise contained in most districts, especially 
considering the relatively low incidence of autism (Bryson, 1997; Trevarthren, Aitken, Papaudi, & 
Robarts, 1996). 
Despite the seriousness of the decisions involved, little information has been available 
describing the educational needs of children with autism. Nor has information been available 
comparing the components of various models available to use in educating young children with 
autism and even less information has been available on the efficacy of those models (Bryson, 
1997). A goal of this dissertation was to supply some of the information that has been lacking by 
examining characteristics of children with autism, how those relate to their educational needs, and 
how those needs are met in six nationally recognized programs, including the availability of 
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research to explore whether the program might meet the FAPE criteria of being designed to confer 
educational benefit. 
Two soidies were described in this paper. Both addressed a controversial issue in the field 
of autism, the 1987 paper of Ivar Lovaas. In addition, the first study explores whether generic 
special education programs provided documentable benefits for students with autism in Heartland 
Area Education Agency 11. That study was replete with the problems described by Gresham and 
MacMillan (1997) in their analysis and critique of the Lovaas (1987) article and was not able to 
demonstrate that generic special education programs provided educational benefit to students with 
autism. Study II examined the progress of young children in programs designed to meet the needs 
of students with autism and explored whether statistically significant progress could be 
documented for young children with autism who were in programs with teachers who had attended 
a five day training on how best to work with students with autism. By providing the five-day 
training and follow up consultation services, students made statistically significant progress on 
norm-based measures reflecting communication skills and cognitive skills. 
Directions for Future Research 
This paper described research done as part of the HAND in HAND project, a model 
demonstration project funded by the U.S. Office of Special Education. The program demonstrates 
appreciable strengths. It provides evidence of conferring educational benefit with a conmiitment of 
minimal teacher training. The evidence of documentable benefit is enhanced because of 
improvements made in the measurement of attributes, especially those of cognitive abilities, over 
other studies in the field. However, several vital aspects of the research remain in need of 
improvement before the program evaluation information can elevate from very promising to 
convincing, and eventually to enhancing services for children. Areas that have already been 
targeted for change in Study III will add appreciably to program evaluation information. 
Four concerns have emerged as deficits in Study II that need immediate resolution in Study 
III. The first is a more sensitive measure of student gains at the low end of the spectrum. The 
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Battelle Developmental Inventory (BDI) has been selected as the measure most sensitive and 
relevant to understand the performance of very young students or those with such significant 
deficits that information on the W-J Cognitive is of minimal utility. There is also a need for direct 
measurement of problem behaviors. The standardized measure employed is of utility but a measure 
utilizing direct observation will be more sensitive to change. For the most effective evaluation of 
the HAND in HAND program model, a measure or measures of program integrity need to be 
implemented. The importance of measuring treatment integrity is being increasingly recognized and 
is clearly an area of importance in future research. There is also a pressing need for more sensitive 
measurement of communication skills. The research discusses the need to distinguish receptive and 
expressive language skills and to measure those attributes in students with few obvious skills as 
well as in those who are verbally fluent. To better measure and understand the acquisition of 
communication skills in children with autism will be a vital area for future research, nationally and 
in Heartland AEA. 
Implications for Practice 
Legal cases throughout the country suggest that many, if not the majority of children with 
autism are being served in generic special education programs. Study I raises questions about 
whether such programs confer educational benefit. Clearly, states and districts not offering 
specialized services for children with autism will remain vulnerable to litigation, and the children 
served in those programs remain at educational risk. Also vulnerable to legal challenges will be 
autism programs with no evidence of efficacy. Increasingly, services to children with autism will 
need to be based on a defined program that is able to provide evaluation data to reflect educational 
benefit. That goal will be enhanced by implementation of frequent progress monitoring reflecting 
improvement for an individual child. 
The national need for an increased number of educational programs for children with 
autism, that are able to provide evidence of efficacy, is apparent. Currently however, the resources 
are inadequate to meet the needs. Few programs have the capacity to train professionals beyond 
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those in their employment. Fewer have the materials and information to help with the development 
of replication sites and those that do, are limited in their ability to do so by time. Other areas of 
future challenge include a continued need to emphasize treatment integrity, especially on the 
developing field of knowledge of how to use consultation to improve treatment integrity. The gap 
between assessment information and interventions to improve skills also needs to be narrowed. It 
is both evident and disheartening in the area of adaptive behaviors. Limitations in the adaptive 
behaviors of individuals with autism restrict their eventual success. Finally, there needs to be 
careful and consistent evaluation of programs and of individual children's skills. Evaluation should 
have a greater role in education in general, but certainly the current litigious state in the area of 
autism provides further impetus for this long standing need. 
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APPENDIX A 
DIAGNOSTIC CRITERIA FOR AUTISTIC DISORDER: 
DSM lU; DSM III R; DSM IV 
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DSM in: Diagnostic Criteria for Infantile Autism 
A. Onset before 30 months of age. 
B. Pervasive lacic of responsiveness to other people (autism). 
C. Gross deficits in language development. 
D. If speech is present, peculiar speech patterns such as immediate and delayed echolalia, 
metaphoric^ language, pronominal reversal. 
E. Bizarre responses to various aspects of the environment, e.g., resistance to change, 
peculiar interest in or attachmenLs to animate or inanimate objects. 
F. Absence of delusions, hallucinations, loosening of associations, and incoherence as in 
Schizophrenia. 
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DSM-m-R DIAGNOSTIC CRITERIA FOR AUTISTIC DISORDER 
A least eight of the following sixteen items are present, these to include at least two items from 
A, one from B, and one from C. 
Note: Consider a criterion to be met only if the behavior is abnormal for the person's 
developmental level. 
(A) Qualitative impairment in reciprocal social interaction, as manifested by the 
following: 
(The examples in parentheses are arranged so that those first mentioned are more 
likely to apply to younger or more handicapped, and the later ones, to older or less 
handicapped, persons with this disorder.) 
(1) marked lack of awareness on the existence or feelings of others (e.g., treats a 
person as if he or she were a piece of fiimiture; does not notice another 
person's distress; apparently has no concept ohhe need of others for privacy) 
(2) no or abnormal seeking of comfort at times of distress (e.g., does not come 
for comfort even when ill, hurt, or tired; seeks comfort in a stereotyped way, 
e.g. says "cheese, cheese, cheese" whenever hurt) 
(3) no or impaired imitation (e.g., does not wave bye-bye; does not copy 
mother's domestic activities; mechanical imitation of others' actions out of 
context) 
(4) no or abnormal social play (e.g. does not actively participate in simple games; 
prefers solitary play activities; involves other children in play only as 
"mechanical aids") 
(5) gross impairment in ability to make peer friendships (e.g., no interest in 
making peer friendships; despite interest in making friends, demonstrates lack 
of understanding of conventions of social interaction, for example, reads 
phone book to uninterested peer) 
(B) Qualitative impairment in verbal and nonverbal communication, and in imaginative 
activity, as manifested by the following: 
(The numbered items are arranged so that those first listed are more likely to apply 
to younger or more handicapped, and die later ones, to older or less handicapped, 
persons with this disorder.) 
(1) no mode of communication, such as communicative babbling, facial 
expression, gesture, mime, or spoken language 
(2) markedly abnormal nonveital coirnnunication, as in the use of eye-to-eye 
gaze, facial expression, body posture, or gestures to initiate or modulate 
social interaction (e.g., does not anticipate being held, stiffens when held, 
does not look at the person or smile when making a social approach, does not 
greet parents or visitors, has a fixed stare in soci^ situations) 
(3) absence of imaginative activity, such as playacting of adult roles, fantasy 
characters, or animals; lack of interest in stories about imaginary events 
(4) marked abnormalities in the production of speech, including volume, pitch, 
stress, rate, rhythm, and intonation (e.g., monotonous tone, question like 
melody, or high pitch) 
(5) Marked abnoim^ities in the form or content of speech, including stereotyped 
and repetitive use of speech (e.g., immediate echolalia or mechanical 
repetition of television commercial; use of "you" when "I" is meant (e.g., 
using "you want cookie?" to mean I want a cookie"); idiosyncratic use of 
works or phrases (e.g., "Go on green riding" to mean "I want to go on the 
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swing"); or frequent irrelevant remarks (e.g., starts talking about train 
schedules during a conversation about sports) 
(6) Marked impairment in the ability to initiate or sustain a conversation with 
others, despite adequate speech (e.g., indulging in lengthy monologues on 
one subject regardless of interjections from others) 
(C) Markedly restricted repertoire of activities and interests, as manifested by the 
following: 
(1) stereotyped body movement, e.g., hand-flicking or -twisting, spinning, head-
banging, complex whole-body movements 
(2) persistent preoccupation with parts of objects (e.g., sniffmg or smelling 
objects, repetitive feeling of texture of materials, spinning wheels of toy cars) 
or attachment to unusual objects (e.g., insists on carrying around a piece of 
string) 
(3) marked distress over changes in trivial aspects of environment, e.g., when a 
vase is moved from a usual position 
(4) unreasonable insistence on following routines in precise detail, e.g., insisting 
that exactly the same route always be followed when shopping 
(5) markedly restricted range of interests and a preoccupation with one narrow 
interest, e.g., interested only in lining up objects, in amassing facts about 
meteorology, or in pretending to be a fantasy character 
D. Onset during infancy or childhood. 
Specify if childhood onset (after 36 months of age). 
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DSM-IV DIAGNOSTIC CRITERIA FOR AUTISTIC DISORDER 
A. A total of six (or more) items from (1), (2), and (3), with at least two from (1), and one 
each from (2) and (3): 
C I )  q u a l i t a t i v e  i m p a i r m e n t  i n  s o c i a l  i n t e r a c t i o n ,  a s  m a n i  f e s t e d  b y  a t  l e a s t  t w o  o f  t h e  
following: 
(a) marked impairment in the use of multiple nonverbal behaviors such as eye-to-
eye gaze, facial expression, body postures, and gestures to regulate social 
interaction 
(b) failure to develop peer relationships appropriate to developmental level 
(c) a lack of spontaneous seeking to share enjoymen^ interests, or achievements 
with other people (e.g., by a lack of showing, bringing, or pointing out 
objects of interest) 
(d) lack of social or emotional reciprocity 
(2) qualitative impairments in communication as manifested by at least one of the 
following: 
(a) delay in, or total lack of, the development of spoken langu^e (not 
accompanied by an attempt to compensate through alternative modes of 
communication such as gesture or mime) 
(b) in individuals with adequate speech, marked impairment in the ability to 
initiate or sustain a conversation with others 
(c) stereotyped and repetitive use of language or idiosyncratic language 
(d) lack of varied, spontaneous make-believe play or social imitative play 
appropriate to developmental level 
(3) restricted repetitive and stereotyped patterns of behavior, interests, and activities, as 
manifested by at lest one of the following: 
(a) encompassing preoccupation with one or more stereotyped and restricted 
patterns of interest that is abnormal either in intensity or focus 
(b) apparently inflexible adherence to specific, nonfimctional routines or rituals 
(c) stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or 
twisting, or complex whole-body movements) 
(d) persistent preoccupation with parts of objects 
B. Delays or abnormal functioning in at least one of the following areas, with onset prior to 
age 3 years: (1) social interaction, (2) language as used in social communication, or (3) 
symbolic or imaginative play. 
C. The disturbance is not better accounted for by Rett's Disorder or Childhood 
EMsintegrative Disorder 
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APPENDIX B 
LORNA WING'S AUTISM CONTINUUM 
From Wing, L. (1991). The relationship between Asperger's syndrome and Kanner's autism. 
In U.Frith (Ed.). Autism and Asperger syndrome (pp. 122-146). Cambridge; Cambridge. 
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Lorna Wing's Autism Continuum 
Item 
Siicial interaction 
Social communication 
(verbal and non-verbal) 
I Tend to be 
seen in the 
most severely 
handicapped 
Aloof and 
indifferent 
Approaches for 
physical needs only 
No communication Needs only 
Passively accepts 
approaches 
Replies if approached 
4 Tend to be seen 
in the least 
severely 
handicapped 
Makes bizarre one-sided 
approaches 
Sp<jntaneous, but 
repetitive, one-sided, 
ixld 
Social imagination 
Repetitive pattern of .self 
cho.sen activities 
No imagination 
Simple, bodily 
directed (e.g., face-
tapping. self-injury) 
Copies others 
mechanically 
Simple, object-
directed (e.g., taps, 
spins, switches 
lights) 
Uses dolls, toys 
correctly but limited, 
uncreative. repetitive 
Complex routines, 
manipulation of 
objects, or 
movements (e.g., 
bedtime ritual, lining 
up objects, 
attachment to 
objects, whole-body 
movements) 
Acts out one theme 
(e.g.. Batman) 
repetitively 
Verbal, abstract (e.g.. 
time tables, movements 
of planets, repetitive 
questioning) 
Language-formal system No language Limited-mostly 
echolalic 
Incorrect use of 
pronouns, 
prepositions: 
idiosyncratic use of 
words/phrases; odd 
constructions 
Grammatical but long-
winded, repetitive, 
literal interpretations 
Responses to sensory 
stimuli (over-sensitive to 
sound, fascinated by 
lights, touches, tastes, 
self-spinning; smells 
objects or people: 
indifferent to pain, cold, 
etc.) 
Very marked Marked Occasional Minimal or ab.sent 
Movements (flaps, jumps, 
rocks, tiptoe-walking, 
odd hand postures, etc.) 
Very marked Marked Occasional Minimal or absent 
Special skills 
(manipulation of 
mechanical objects, 
music, drawing, rote 
memory, mathematics, 
constructional skills etc.) 
No special skills One skill better than 
others, but ail below 
chronological age 
One skill around 
chronological age 
rest well below 
One skill at high level, 
well above 
chronological age, very 
different firom other 
abilities 
145 
APPENDIX C 
HAND IN HAND STANDARDS 
FOR EDUCATORS SERVING 
CHILDREN WITH AUTISM. 
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Appendix C.l. HAND in HAND Training forTeachers and Paraprofessionals of High 
Functioning Students Who Don't Require Physical Management of Problem Behaviors 
Ideal 
Thirty-five or more clock hours of 
training specific to students with 
autism. This includes supervised 
praaice. 
Appropriate 
Fifteen clock hours of training 
specific to meeting the needs of 
high funaioning students with 
autism. 
Not Appropriate 
Less than 12 clock hours of 
training specific to meeting the 
needs of students with autism. 
Training that includes the 
following components: 
characteristics, teaching strategies, 
behavior management, social 
skills, communication, working 
with families, leisure skills, and 
inclusion. 
Training includes the following 
components: charaaeristics. 
teaching strategies, and behavior 
management. 
No training or training that does 
not include the following 
components: characteristics, 
teaching strategies, and behavior 
management. 
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Appendix C.2. HAND in HAND Training for Teachers and Paraprofessionals of Minimally 
Verbal Students with Autism or Those Who Demonstrate Significant Behavior Problems 
Ideal 
Thiny-five or more clock hours of 
training specific to students with 
autism. This includes supervised 
practice with feedback. 
Training in handling physically 
aggressive students (e.g. Mandt or 
CPI). 
Training in handling physically 
aggressive students (e.g. Mandt or 
CPI). 
Training that includes the 
following components: 
charaaeristics, teaching strategies, 
behavior management, 
communication, social skills, 
working with families, leisure 
skills, and inclusion. 
Appropriate 
Thirty-five clock hours of training 
spedtlc to students with autism. 
This includes supervised practice 
with feedback. 
Training includes the following 
components: charaaeristics. 
teaching strategies, 
communication, and behavior 
management. 
Not Appropriate 
Thirty-five clock hours of training 
specific to students with autism. 
This includes supervised practice 
with feedback. 
No training or training that does 
not include the following 
components: characteristics, 
teaching strategies, 
communication, and behavior 
management. 
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Appendix C.3. HAND in HAND Requirements for Autism Consultants 
Ideal Appropriate Not Appropriate 
Thirty-five clocic hours of training 
specific to students with autism. 
This includes supervised praaice 
with feedback and forty hours of 
supervised experience in 
programming for a student with 
autism. 
Thirty-five clocic hours of training 
specific to students with autism. 
This includes supervised practice 
with feedback and forty hours of 
supervised experience in 
programming for a student with 
autism. 
Less than 35 clock hours of 
training specific to meeting the 
needs of students with autism. 
Excellent communication and 
problem solving skills. 
Training in handling physically 
aggressive students (e.g. Mandt or 
CPl) 
Effeaive communication and 
problem solving skills. 
Less than effective 
communication and / or problem 
solving skills. 
An educational background that 
includes training in Applied 
Behavioral Analysis or 
demonstrated excellence in the 
behavior management of students 
with autism. 
Annual opportunity to be updated 
on the autism training changes, 
review use of the consultation 
form, and bi-annual opportunity to 
serve as an autism trainer during a 
two or five day training. 
Annual opportunity to be updated 
on the autism training changes and 
review use of the consultation 
form. 
Annual opportunity to be updated 
on the autism training changes 
and review use of the consultation 
form. 
149 
Appendix C.4. Requirements for HAND in HAND Trainers 
Ideal 
Thirty-five clock hours of training 
spedfic to students with autism. 
This includes supervised praaice 
with feedback and eighty hours 
of supervised experience in 
programming for a student with 
autism 
Appropriate 
Thirty-five clock hours of training 
specific to students with autism. 
TOs includes supervised practice 
with feedback and forty hours of 
supervised experience in 
programming for a student with 
autism and demonstrated excellence 
in the behavior management of 
students with autism. 
Not Appropriate 
Less than 75 clock hours of 
supervised training specific to 
meeting the needs of students with 
autism. 
Training in handling physically 
aggressive students (e.g. Mandt or 
CPl). 
An educational background that 
includes training in Applied 
Behavioral Analysis or 
demonstrated excellence in the 
behavior management of students 
with autism. 
Excellent communication, problem 
solving, and training skills. 
Annual opponunity to be updated 
on the autism training changes, 
review of the consultation form, 
and serve as an autism trainer or 
shadow during a five day training. 
Effective communication, problem 
solving, and training skills. 
Annual opportunity to be updated 
on the autism training changes, 
review use of the consultation 
form, and bi-annual opportunity to 
serve as an autism trainer or 
shadow during a two or five day 
training. 
Less than effective communication, 
problem solving, or training skills. 
No annual opportunity to be 
updated on the autism training 
changes and review use of the 
consultatbn forms. 
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APPENDIX D: 
HAND IN HAND PROGRAM COMPONENT STANDARDS 
FOR PROVIDING APPROPRIATE EDUCATIONAL PROGRAMS 
FOR CHILDREN WITH AUTISM 
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Appendix D.l. HAND in HAND Program Component Standards 
Ideal 
The family participates aaively in 
setting goals and other aspects of 
functional educational 
programming as well as in teaching 
the student or helping the student 
generalize behaviors aaoss varied 
settings. 
One to one instruaion should 
provided for each student. Intense 
early intervention may be 
especially relevant for young 
children and can be provided by a 
teacher, paraprofessional, or 
volunteer trained in the techniques 
to use with a student with autism. 
Appropriate 
The family participates actively in 
setting goals and other aspects of 
educational programming for the 
student. 
One to one instruction is provided 
as needed by the teacher and/or 
paraprofessional. 
Not Appropriate 
The family are passive participants 
in doing the educational 
programming for the child. 
No consideration is given to a 
student's need for one to one 
programming. 
Integration into settings with 
"typical" peers is provided as 
appropriate. The child with autism 
is given assistance to interact 
appropriately with peers on an 
individualized basis, and peers 
receive in assistance in interaaing 
with the child with autism. 
Integration into settings with 
"typical" peers is provided as 
appropriate and the children with 
autism are given assistance with 
appropriate interaction with peers. 
Integration into settings with 
"typical" peers is provided but 
without professional support. 
Educational programming is 
comprehensive and incorporates 
maintenance and generalization of 
skills and improvement of adaptive 
behaviors in home and community 
when appropriate. 
The school makes available 
educational programming for 
preschool age children with autism 
that is comparable in duration to 
that of elementary students in the 
same school system and parents use 
similar strategies at home. If 
EYSE is utilized, teachers have 
received training in working with 
the student with autism and 
services of an autism consultant are 
available. 
Educational programming addresses 
generalization of skills and 
improvement of academically 
relevant adaptive behaviors. 
The school provides educational 
programming for preschool children 
with autism that is comparable in 
duration to that of other disabled 
peers in Early Giildhood Spedal 
Education classrooms. If EYSE is 
utilized, instruction allows for the 
maintenance of skills. The teacher 
may or may not be trained in 
working with students with autism. 
Programming gives no 
consideration to the generalization 
of skills or improvement of 
adaptive behaviors. 
The school provides educational 
programming for preschool children 
with autism that is not comparable 
in duration to that of other disabled 
peers in Early Childhood Spedal 
Education classrooms and EYSE is 
not considered. 
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Appendix D.l. (Continued) HAND in HAND Program Component Standards 
Ideal 
Behaviors are defined so that each 
can be observed and measured: 
examples and nonexamples are 
included. 
Methods are used that employ 
specific procedures. They include 
use of struaure, predictability, 
visual cues and consequences (with 
an emphasis on positive 
consequences). 
Procedural details of the child's 
program are noted. A Consultation 
Report indicates methods being 
successfully utilized as well as 
suggestions for those that might be 
implemented. Recommendations 
are based on that review. 
Appropriate 
Behaviors are defined so that each 
can be observed and measured. 
Methods are used that employ 
specific procedures. 
Procedural details are observed and 
recommendations are based upon 
those observations. 
Not Appropriate 
Behaviors are not defined so that 
thev can be observable or measured. 
Procedures utilized are not specific. 
Procedural details are not noted. 
The focus is on altering socially 
important behaviors. This includes 
teaching, increasing maintaining, 
generalizing, restriaing or reducing 
behaviors. 
The focus is on altering socially 
important behaviors. This includes 
teaching, increasing. restriaing or 
reducing behaviors. 
The focus is not on altering 
behaviors that are socially 
important. 
The context in which behaviors 
occur is given consideration. 
Context influences how specific 
variables will effea an individual's 
behavior. This information is used 
in developing interventions. 
Accountability is assured by 
progress monitoring and use of 
procedures that are acceptable to and 
satisfactory for teachers and parents. 
The context in which behaviors 
occur is considered. It influences 
how specific variables will effect an 
individual's behavior. 
Accountability is assured by 
progress monitoring and the use of 
procedures that are acceptable to the 
parents. 
The context in which behaviors 
occurs is ignored. 
There is no assurance of 
accountability, in the use of 
procedures or progress monitoring. 
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APPENDIX E: 
HAND IN HAND 
BEST PRACTICE STANDARDS FOR THE SCREENING AND 
ASSESSMENT OF CHILDREN WITH AUTISM. 
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Appendix E.l Best Practices in Screening for Autism 
Ideal 
Use of stick figures with parents 
and teacher (.if child is in school) 
Half or more of items on either 
past or present should be circled. 
Completion of the 6 page autism 
description checklist with teacher. 
Appropriate 
Use of stick figures with parents 
and teacher (if child is in school). 
Half or more of items on either 
past or present should be circled. 
Completion of the 6 page autism 
description checklist with teacher. 
Completion of the Developmental 
History indicating the existence of 
some behaviors associated with 
autism before age 3. 
Score > 25 on a CARS done by 
Heartland staff trained in the use of 
the CARS (1 day Heartland 
training). 
Observation by and/or consultation 
with a member of the Autism 
Resource Team. 
Completion of the Developmental 
History indicating the existence of 
some behaviors associated with 
autism before age 3. 
Not Appropriate 
Use of stick figures with teacher 
only. 
No use of the 6 page autism 
description checklist with teacher 
Completion of the Developmental 
History indicating the existence of 
some ^haviors associated with 
autism before age 3. 
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Appendix E.2. HAND in HAND Best Practices for Educators: Problem Solving Assessment 
Ideal 
A functional analysis of problem 
behaviors that Includes behavior 
observation in the targeted areas and 
systematic manipulation of 
contingencies. Based on the 
observation, suggestions to assist 
the student should be delineated in 
the report. 
A standardized measure of adaptive 
behavior done with a parents and 
the teacher that includes 
examination of adaptive behaviors 
and problem behaviors. This 
should include parent's perceptions 
about objeaives for each domain 
and should be reflected in the EP. 
Appropriate 
A hypothetical functional analysis 
of problem behaviors that includes 
behavior observation in the targeted 
areas. Based on the observation, 
suggestions to assist the student 
should be delineated in therepon. 
A measure of adaptive behavior 
done with a parent or a teacher that 
includes examination of adaptive 
behaviors and problem behaviors. 
Not Appropriate 
A behavior observation noting only 
behavioral discrepancies or without 
recommendations based on the 
observation. 
No consideration of assessment of 
adaptive and /or problem behaviors 
Assessment of pre academic, 
academic, or vocational skills as 
appropriate for the child by a 
person with knowledge of autism. 
Assessment of pre academic, 
academic or vocational skills as 
appropriate for the child. 
No consideration given to the 
assessment of pre academic, 
academic or vocational skills. 
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Appendix E.3. HAND in HAND Best Practices for Educators Diagnosing Autism 
The diagnostic assessment needs to include one or more individuals knowledgeable 
about autism as well as those knowledgeable about the child. The child's teacher and family 
will be critical to provide understanding of the child's needs, strengths, and weaknesses. 
Additionally, a person with extensive knowledge of autism and educational programming for 
children with autism should be involved. That individual will be able to provide perspective on 
the degree of autism, assist in making the educational diagnosis, and will be able to facilitate 
educational programming to best meet the needs of the child. The autism professional should 
meet specific standards that are delineated below. 
Ideal 
Training and experience with 
instruments used to assist in the 
diagnosis of autism and interrater 
reliability established at a level of 
> .90. 
Supervised experience in doing 
educational programming for 
students with autism (>80 hours of 
supervision by an Autism Resource 
Team member) 
Appropriate 
Training and supervised experience 
with instruments used to assist in 
the diagnosis of autism. 
Supervised experience (> 35 hours 
) in working with and successfully 
educating students with autism. 
Not Appropriate 
Lacks the experiences or credentials 
indicated on the instruments being 
utilized and/or have no supervised 
experience in diagnosing autism. 
Staff has worked with students with 
autism successfully and read some 
literature in the area of autism but 
has no formal training on 
educational programming for 
students with autism. 
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Appendix E.4. HAND in HAND Best Practices for Educators; The Diagnostic Evaluation 
ideal 
Use of the Childhood Autism 
Rating Scale (CARS), or an 
instrument equally as valid in 
determining autism, as convergent 
data to assist in the existence of 
autism under the medical model. 
Appropriate 
Use of any instrument validated for 
the purpose of assessing autism in 
conjunction with the six descriptors 
that elaborate upon the educational 
definition. 
Not Appropriate 
Exclusive use of the six descriptors 
that elaborate upon the educational 
definition of autism. 
The evaluation includes direct 
observation of the child during 
administration of the 
Psychoeducational Profile-Revised 
or PEP-R or another instrument 
validated for use with students with 
autism such as the AAPEP. 
The evaluation includes direct 
observation of the child and an 
interview with teachers and/or 
parents. 
The evaluation includes direct 
observation or an interview with 
teachers and/or parents but not both 
observation and interview. 
The CARS or other instrument 
should be used in conjunction with 
the six descriptors that elaborate 
upon the educational definition and 
information should be gathered 
iTom a review of records and an 
interview with teacher or parent as 
well as from direct observation by a 
person with knowledge of autism. 
Use of developmental history 
designed to assess the current and 
past symptoms of autism. An 
important aspect of this evaluation 
is to determine the onset of 
symptoms by or before age three. 
Use of a developmental history to 
determine the onset of symptoms 
by or before age three. 
No use of a developmental history 
to determine the onset of 
symptoms by or before age three. 
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APPENDIX F 
IOWA STATE UNIVERSITY HUMAN SUBJECTS FORM 
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Information for Review of Research Involving Human Subjects 
Iowa State University 
1. Title of Project: THE USE OF PROBLEM SOLVING TO PROVIDE AN 
APPROPRIATE EDUCATION FOR STUDENTS WITH AUTISM 
This project is part of a larger project entitled DEVELOPMENT, TESTING, AND 
DISSEMINATION OF NONAVERSFVE TECHNIQUES FOR WORKING WITH 
CHILDREN WITH AUTISM: DEMONSTRATION OF A "BEST PRACTICES" MODEL 
FOR PARENTS AND TEACHERS. That project has been awarded a $688,000 grant from 
the United States Department of Education, Office of Special Education Programs and lists 
Loma Volmeras Project Manager. 
2. I agree to provide the proper surveillance of this project to insure that the rights and 
welfare of the human subjects are protected. I will report any adverse reactions to the 
committee. Additions to or changes in research procedures after the project has been approved 
will be submitted to the committee for review. I agree to request renewal of approval for any 
project continuing more than one year. 
Loma Volmer 9/4/96 
Typed Name of Principal Inve-stigator Date Signature of Principal Investigator 
Daniel J. Reschlv 9/4/96 
Name of Faculty Principal Investigator Date Signature of Faculty Principal Investigator 
Depanment of Psychology West 216 Lagomarcino 294-1487 
Department Campus Address Campus Telephone 
3. Signatures of Other investigators Date Relationship to Principal 
Investigator 
9/4/96 Major Professor 
4. Principal Investigator(s) (check all that apply)) 
• Faculty - Daniel Reschly • Graduate Student ~ Loma Volmer 
5. Project (check all that apply) 
• Research As not^ above, the major project is done as part of an OSEP 
mnded grant awarded to Heartland AEA, with Loma Volmeras Project Manager 
• Dissertation is the goal of this specific project 
6. Number of subjects (complete all that apply) 
50-60 #minors under 14 about 10 #minors 14-17 5 - 1 0  overage 17 
This project involves two studies. Study one will include 40 randomly selected 
students (ages 4-21) with autism served by Heartland AEA. Study two will involve all 
students with autism underage six as of fall, 1996. That will include approximately 20 - 30 
students. 
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7. Brief description of proposed research involving human subjects: 
A. The problem to be examined: 
The goal of this project is to determine the effectiveness of Heartland AEA's approach 
to assisting students with autism that includes the use of no physical aversives, less intensity 
than that employed by Lovaas, and treatment in a variety of settings, as indicated by the child's 
needs, not the diagnosis of autism. To determine effectiveness. Heartland special education 
records will be examined by Heartland special education research staff and individual testing 
will be done by Heartland school psychologists on students for whom parental permission is 
obtained. Individual assessment data will include IQ testing, measurement of adaptive 
behaviors (done through parent interview), academic testing (for study two only) and 
classroom observation. 
B. Subjects: Subjects are students receiving special education services within Heartland 
Area Education Agency (AEA), so ages vary from about age 2 years to age 21. Heartland AEA 
is an intermediate educational agency that serves 56 school districts in 11 counties throughout 
central Iowa. The agency maintains a registry of all students diagnosed with autism, in 
compliance with Iowa Department of Education request. Subjects will be randomly selected 
from the students listed on the autism registry in September, 1996. 
Study one For the first study, the records of all children on the autism registry will be 
examined for potential eligibility. Students will be considered eligible for study one if they have 
been receiving special education services in Heartland AEA for two or more years and if their 
records contain information regarding communication functioning and academic or intellectual 
functioning at the time of initi^ placement in special education. From all eligible individuals, 
the names of forty students will be randomly selected and an appropriate plan to determine 
current level of functioning will be developed for each of those students. For the forty selected 
students, updated assessment information will be gathered. The review of records can be 
accomplished as part of regular Heartland procedures. For the forty students requiring 
assessment information, parental permission will be obtained, in accordance with the ISU and 
Heartland AEA human subject review procedures. Post assessment information will include: 
Administration of an individual intelligence test to the student with autism by a 
Heartland AEA state certified school psychologist 
Administration of a measure of adaptive behavior to the parent(s) regarding their child 
* Observations of communication skills (see attached form) and behaviors on the Real 
Life Rating Scale (see attached) 
Study two Study two will examine the gains made by young students over the 1996-97 
school year. For ease of measuring the acquisition of pre academic and academic skills, 
students in study two will be age five or under at the start of the 1996 school year. Pre and 
post assessment information will include: 
* Administration of an individual intelligence test to the student with autism by a 
Heartland AEA state certified school psychologist 
* Administration of a measure of adaptive behavior to the parent(s) about the child with 
autism 
* Observations of commum'cation skills (see attached form), behaviors on the Real Life 
Rating Scale (see attached), and level of play skills demonstrated 
161 
Administration of a Psychoeducational Profile- Revised (an individually administered 
measure of pre-academic and academic skills that is designed to be used with students with 
autism) and a Childhood Autism Rating Scale scored from the PEP-R administration. 
There will be no incentives or compensations for any participants. All parents of students with 
autism will be offered the results of the study and no child (participant or not) will have his or 
her educational program affected in any way. 
8. Informed Consent: 
• Signed informed consent will be obtained (A copy of forms is attached) 
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Reschly / Faculty 
Last Names of Principal Investigators Volmer/Student 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12. • Letter or written statement to subjects indicating clearly: 
a) purpose of the research 
b) the use of any identifies codes (names, ##'s), how they will be used, and when they 
will be removed (see Item 17) 
c) an estimate of the time needed for participation in the research and the place 
d) if applicable . location of research activity 
e) how you will ensure confidentiality 
0 in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary, non participation will not affect evaluations of the subject 
13. • Consent for (if applicable) 
14. n Letter of approval for research from cooperating organizations or institutions (if 
applicable) 
15. n Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
Study 1 11/ 15/96 Only 1 contact between these dates 3/15/97 
Study 2 10/1/96 (pre test) 5/31/97 (post test) 
Month/Day/Y ear Month/Day/Y ear 
17. If applicable: anticipated date that identifiers will be removed from completed survey 
instruments and / or audio or visual tapes will be erased: 
Study 1 4/1/97 
Study 2 6/15/97 
Month/Day/Y ear 
18. Signamre of Departmental Executive Officer Date Department or Administrative 
Unit 
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19. Decision of the University Human Subjects Review Committee: 
Project Approved Project Not Approved No Action 
Required 
Patricia M. Keith 
Name of Committee Chairperson Date Signature of Committee 
Chairperson 
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Additional Departmental Information for: 
The Use Of Problem Solving To Provide An Appropriate Education For Students With Autism 
1. Subject Population: Subjects will be students diagnosed with autism and receiving 
special education services within Heartland Area Education Agency (AEA). Ages vary from 
about age 2 years to age 21. The population is restricted to students with autism located within 
Heartland AEA because the research question addresses services to that group of individuals. 
The project consists of two studies involving somewhat different groups. Study one is limited 
to students with autism who have been served within Heartland AEA for two or more years. 
Study two is limited to students with autism who are under age 6 in September, 1996. No 
student who is eligible for study two will be included in study one, although it is doubtful that 
a student would be eligible for both. 
2. The number of participants for study one is limited to 40. Study two will involve all 
eligible smdents for whom permission to participate is given. Prospective participants will be 
sent letters requesting that parents give permission for their children to participate. For 
students in study one who may have reached the age of majority and still be in school, the 
records will reveal their legal status. Most students with autism are also mentally retarded and 
have legal guardians (usually their parents) who would still need to give permission for their 
children. 
No inducements are involved. All parents of students with autism will be offered the 
results of the study and no child (participant or not) will have his or her educational program 
affected in any way. 
3. No debriefing is planned. Heartland AEA professionals are regularly involved in 
assessment and consultation activities for students who receive special education services and 
this project involves no deception. 
4. Procedure: 
Study one: Parents of selected students will receive a letter (attached - Study One) from 
Heartland AEA requesting permission for their child to participate in this project. Parents will 
have to send an enclosed form to Dr. Richard Tucker, Research Specialist, to have their child 
included in the study. As letters are remmed, parents will be called so that an appointment can 
be arranged in order to obtain information on the students adaptive behaviors. The same 
school psychologist who interviews the parent will observe in the classroom and test the child. 
After the post test assessment information is completed, it will be entered on the form 
containing the pretest information and the name of the student will be removed, leaving only an 
assigned four (Ugit number. Parents will be told of their child's performance in only general 
and behavioral terms, as is consistent with Heartland's policy on assessment information 
gathered for research purposes. Post assessment information and the approximate time 
involved are as follows: 
Administration of a measure of adaptive behavior to the parent(s) regarding their child 
(this will be the first step in the post test assessment allowing the parent the opportunity to ask 
questions and become acquainted with the person who will work with their child, if they are 
not already familiar with Ae person). Administration of the adaptive behavior measure takes 
about an hour to an hour and a half. 
• Classroom observations of conmiunication skills (see attached form) and behaviors on 
the Real Life Rating Scale (see attached) - as is standard procedure with Heartland school 
psychologists, observations will be made before testing is done. Thus, no student feels 
singled out and the observer is just one of the many professionals who are in and out of 
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classrooms on a regular basis. The observation takes about an hour but is not disruptive and 
involves only professional time. 
• Administration of an individual intelligence test to the student with autism by a 
Heartland AEA state certified school psychologist. This step takes 1 to 11/2 hours and 
involves removing the child from the classroom. Psychologists will be instructed to not test a 
child who is resistant or to discontinue testing a child who displays reluctance during a session. 
The goal is to have the testing experience be a very positive one for each student. 
Study one will involve only assessment of a student's current status and that will serve as post 
test information; pretest information will have been obtained through a review of AEA records. 
This project will be completed by April, 1997. 
Study two Parents of selected students will receive a letter (attached - Study Two) from 
Heartland AEA requesting permission for their child to participate in this project. Parents will 
have to send an enclosed form to Dr. Richard Tucker, Research Specialist, to have their child 
included in the study. As letters are returned, parents will be called so that an appointment can 
be arranged in order to obtain information on the sDidents adaptive behaviors. The same 
school psychologist who interviews the parent will observe in the classroom and test the child. 
Testing will begin in October. Assessment information gathered in study two will be briefly 
discussed with parents, but only in general terms, as is consistent with Heartland's policy on 
assessment information gathered for research purposes.. Pre assessment information and the 
approximate time involved are as follows: 
• Administration of a measure of adaptive behavior to the parent(s) regarding their child 
(this will be the first step in the pre test assessment allowing the parent the opportunity to ask 
questions and become acquainted with the person who will work with their child, if they are 
not already familiar with the person). Administration of the adaptive behavior measure takes 
about an hour to an hour and a half. If parents are interested they will also be asked to 
complete the Parental Stress Index, which takes about 15 minutes. The Parental Stress Index 
is a published, norm based instrument that has a new version, which has been ordered. 
• Classroom observations of communication skills (see attached form), play skills (see 
attached) and behaviors on the Real Life Rating Scale (see attached) - as is stand^d procedure 
with Heartland school psychologists, observations will be made before testing is done. Thus, 
no student feels singled out and the observer is just one of the many professionals who are in 
and out of classrooms on a regular basis. The observations will take up to two hours but are 
not disruptive and involve only professional time. 
Administration of an individual intelligence test to the student with autism by a 
Heartland AEA state certified school psychologist This step takes 1 to 11/2 hours and 
invol ves removing the child fix)m the classroom. A Psychoeducational Profile-Revised (PEP-
R) will also be administered. This is a lengthy test to administer (typically taking up to two 
hours) but includes breaks and fun activities. Psychologists will be instructed to not test a 
child who is resistant or to discontinue testing a child who displays reluctance during a session. 
The goal is to have the testing experience be a very positive one for each student. 
• A CARS (attached) will be scored for each child but that takes only examiner time as it 
is scored, based on the testing sessions, after the child has been returned to the classroom. 
The same assessment instruments will be administered as post test data in May. As soon as 
protocols are scored and entered on data entry forms, names will be removed. No identifying 
information will be maintained after June 1,1997 on any student in study two. 
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A report will be prepared and all parents who desire it should have received it by October. 
1997. It will continue to be available after that date for interested parents or teachers. 
5. This research is within the guidelines established by the " Department of Psychology 
Ethical Principals and Policies Reievam to Research with Human Participants." / understand 
that it is my responsibility to ensure that all current andfuture researchers associated with this 
project are informed of the contents of the proposal and of the aforementioned guidelines. 
Signature of Principal Faculty Investigator £)ate 
Signature of Principal Student Investigator Date 
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Study One 
September 4,1996 
Dear Parents, 
Heartland Area Education Agency is committed to assisting local school districts in providing 
the best services possible to all students. However, there is currently some controversy 
regarding what consututes the most effective educational programming for students with 
autism. Because of the concerns, we feel it is important to conduct research on the 
effectiveness of the services currently being offered. 
To conduct this research, we will need to review student records and update assessment 
information. The assessment will include a parental interview lasting about an hour, a 
classroom observation by Heartland staff, and testing of your child that will take about an 
hour. As soon as the fmal assessment data is gather^ on your child, the information will be 
recorded by a number tiiat will not identify any student. No names will be used in any of the 
research reports and information will be maintained by numbers rather than student names. 
When the updated assessment information is placed on the form containing information 
gathered in a review of records, all information identifying a student will be removed. 
If you are willing to have your child included in this project, please sign the enclosed consent 
form and return it in the envelope provided. If you would prefer that your child not be 
included in this project, you need do nothing. If you at first want to have your child included 
and later decide against it, call either Loma Volmer or Dick Tucker at the phone numbers listed 
below and your child's research record will immediately be destroyed. Whatever your 
preference, we will honor your request and services to your child will not be effected in any 
way. This project is to measure the effectiveness of the services currently offered by Heartland 
AEA and does not involve a change in educational programming for any student. 
No list of participants will be maintained and any parent wanting a summary of the research 
results should cdl the Special Projects secret^, Barb Guthrie, at 515/270-9030 or 800/362-
2720, ext. 4346, and request that the information be sent to them. The summary of results 
should be available by late 1997 or early 1998. 
Thank you for your interest and cooperation in this effort. We feel that our studies will make an 
impact on the quality of service to students with autism for years to come. If you have any 
questions about the study, please call either Loma Volmer (ext. 4363) or Dick Tucker (ext. 
4530) at 515/ 270-9030 or 800/362-2720. 
Loma Volmer, Specialist. 
Special Projects Supervisor 
Richard Tucker, Ed.D. 
Research Specialist 
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HeartJand AEA Autism Research Project 
Heartland AEA is doing research to understand the effectiveness of services currently being 
provided to students with autism. Whether or not I elect to have my child participate, there will 
be no effect on the services my child receives and I may elect to not have my child be included 
at any point during the study. With that understanding, I give my permission to have my child 
included in the autism research project. In doing so, I recognize that assessment information 
will be updated so my child will be observed in his or her classroom and some educational 
testing will be done. I will also be interviewed for my perspective on how my child functions 
at home and in the community. 
Parent's signature 
Name of Student_ 
School District 
If you have any questions about the study, please call either Loma Volmer or Dick Tucker at 
515/ 270-9030 or 800/362-2720. 
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Study Two 
September 4,1996 
Dear Parents, 
Heartland Area Education Agency is committed to assisting local school districts in providing 
the best services possible to all students. However, there is currently some controversy 
regarding what constitutes the most effective educational programming for students with 
autism. Because of the concerns, we feel it is important to conduct research on the 
effectiveness of the services currently being offered. 
To conduct this research, we will need to measure your child's acquisition of skills during the 
school year. To do that we would like your permission to do some assessment of your child's 
skills this fall and again at the end of the school year. The assessments will include a parental 
interview lasting alwut an hour, a classroom observation by Heartland staff, and testing of 
your child that will take up to two and a half hours. The ability and academic testing done with 
your child will be done at your child's pace with the goal of his or her having a very positive 
experience. Testing will be discontinued if your child is uncomfortable or distressed. As soon 
as the spring assessment data is gathered on your child, the information will be recorded by a 
number that will not identify any student. No names will be used in any of the research reports 
and information will be maintained by numbers rather than student names. When the spring 
assessment information is placed on the form containing information gathered in the fall, all 
infomiation identifying a student will be removed. 
If you are willing to have your child included in this project, please sign the enclosed consent 
form and return it in the envelope provided. If you would prefer that your child not be 
included in this project, you need do nothing. If you at first want to have your child included 
and later decide against it, call either Loma Volmer or Dick Tucker at the phone numbers listed 
below and your child's research record will immediately be destroyed. Whatever your 
preference, we will honor your request and services to your child will not be ejected in any 
way. This project is to measure the effectiveness of the services currently offered by Heanland 
A^ and does not involve a change in educational programming for any student. 
No list of participants will be maintained and any parent wanting a summary of the research 
results should c^l the Special Projects secreta^. Barb Guthrie, at 515/270-9030 or 800/362-
2720, ext. 4346, and request that the information be sent to them. The sunmiary of results 
should be available by late 1997 or early 1998. 
Thank you for your interest and cooperation in this effort. We feel that our studies will make an 
impact on the quality of service to students with autism for years to come. If you have any 
questions about the study, please call either Loma Volmer (exL 4363) or Dick Tucker (ext. 
4530) at 515/ 270-9030 or 800/362-2720. 
Loma Volmer, Specialist. 
Special Projects Supervisor 
Richard Tucker, Ed.D. 
Research Specialist 
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Heartland AEA Autism Research Project 
Heartland AEA is doing research to understand the effectiveness of services currently being 
provided to students with autism. Whether or not I elect to have my child participate, there will 
be no effect on the services my child receives and I may elect to not have my child be included 
at any point during the study. With that understanding, I give my permission to have my child 
included in the autism research project. In doing so, I reco^ize that assessment information 
will be gathered in the fall and in the spring. Thus, my child will be observed by a Heartland 
AEA professional in his or her classroom and educational testing will be done. I will also be 
interviewed for my perspective on how my child functions at home and in the community. 
Parent's signature. 
Name of Student_ 
School District 
If you have any questions about the study, please call either Loma Volmer or Dick Tucker at 
515/ 270-9030 or 800/362-2720. 
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RITVO-FREEMAN REAL LIFE RATING SCALE 
ID: 
Visit: 
Date: 
Never=0: Rareiy=l; Frequently=2: Almost always=3 
Scale I: Sensory Motor Behaviors Scale IV: Sensory Responses 
1. Whirls 1. Uses objects appro. 
2. Flaps 2. Agitated by noises 
3. Pacing 3. Whirls/spins objects 
4. Bangs/hits self 4. Rubs surfaces 
5. Rocks 5. Agitated by new activity 
6. Toe walks 6. Watches motion hand/obj. 
7. Other 7. Repetitive/stereotypic 
Sum I: 8. Sniffs self or objects 
Mean: 9. Lines up objeas 
10. Visual detail/scrutiny 
Scale II: Social Relationship to People 11. Destruaive to objects 
•1 Appro, resp. to interaction attempt 12. Repetitive vocalization 
*2 Appro, resp. to activities in envir. 13. Stares 
•3 Initiates appro, physical interaaion 14. Covers ears or eye 
4. Ignores interaction attempt 15. Flicks 
5. Disturbs others 16. Other 
6. Changes activities Sum IV: 
7. Genital manipulation Mean: 
8. Isolates self 
9. Resp. to hugs/being held by rigidity Scale V: Language 
Sum 11: *1. Communicative use of language 
Mean: •2. Initiates or resp. to communication 
•3. Initiates appro, verbal communication 
Scale III: Affectual Reaaions 4. Noncommunicative use of d. echolalia 
1. Abrupt change 5. Immediate echolalia 
2. Grimaces 6. Delusions 
3. Temper outbursts/unpred. 7. Auditory hallucination 
4. Cries 8. Visual hallucination 
5. Other 9. Noncommunicative vocalizations 
Sum III: 10. No or brief resp. to comm. attempts 
Mean: Sum V: 
Mean: 
Overall Scale: 
Sum: 
I II m IV V - 5 
*Score of behavior is subtracted firom others before the mean is computed. 
(Note: Sum = sum of means.) 
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Coding System for Observing Children's Play 
Category Dilution 
1 .  SP = Solitary play 
a. SMP = Simple manipulation play 
b. RP = Relational play 
c. FP = Funaional play 
d. SYP = Symbolic play 
2. PP = Parallel play 
Child plays by himself or herself 
Child performs simple objea manipulations. Examples: 
mouthing, waving, banging, throwing, and exploring with 
fingers. 
Child combines two or more objeas in a nonfunctional 
manner. Examples: touching or banging two objeas together, 
stacking objects, and using one object as a container to hold 
another objea. 
Child makes appropriate use of an object or conventional 
association of two or more objeas. Examples: self-direaed 
acts-combing one's hair; doll-direaed aa!>-giving doll a bath; 
other-direaed aas-holding a telephone receiver to the mother's 
ear. and objea-direaed aas-placing the top on a teapot or 
putting an animal in a cage. 
Child differentiates objects and actions, showing ability to 
represent and transform objeas internally in thought, fully 
independent of overt actions. Examples: substitution play 
(using one objea as if it were a different objea)-using a 
teacup as a telephone; agent play (using a doll as an 
independent agent of action)~propping a bottle in a doll's arms 
as if it could feed itself: and imaginary play (aeating objeas or 
people that have no physical representation in the immediate 
environment-making pouring sounds as imaginary tea is being 
poured from a teapot into a cup. 
Child plays in close proximity to another child, but each is 
working on his or her own task. 
3. CP = Cooperative play Child works with another child on a common task. 
4. UP = Uncooperative play Child fails to work cooperatively with another child on a 
common task 
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APPENDIX G 
G. 1. INITIAL INSTRUCTIONS TO RESEARCH ASSISTANTS 
G.2. FORMS FOR COLLECTION OF INITIAL DATA - STUDY ONE 
G.3. FOLLOW-UP MEMOS - STUDY ONE. 
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Appendix G.l. Initial Instructions to Research Assistants 
STUDY ONE 
Data and Sample 
Subjects: Students who have been identified as having autism and known to the Heartland 
Autism Resource Team for two or more years. The identifying decision may have been made 
either by the Heartland team or by a medical report from an outside agency. The nature and 
intensity of services received may vary, but it is assumed that appropriate service 
recommendations have been made and training and support offered as needed. For the 
purposes of this study we will not attempt to determine the degree to which treatment 
recommendations were implemented. 
To be included in the study, a student must have objective and repeatable measures in the 
following major domains; communication and either cognitive or academic. To the extent that 
the subjects selected have measurable and repeatable data in additional domains, the study 
results will be richer. 
When all students on the autism rosters have been screened to find those who meet the criteria, 
forty will be randomly selected for the study. 
Initial Placement: Complete this section (section I) when students have been in special 
education or ECSE for more than half a school year (five months) prior to being identified as a 
student with autism. If the difference is less th^ half a year, combine the data and enter it in 
section II. 
Inception of the Heartland Model: Include in section II the data developed for the 
review, staffing, or restaffing when the student was first identified as a student with autism. 
For inci usion in the study, the date of this meeting must have been prior to September 1, 1994. 
Most Current: This section includes data collected according to the follow-up assessment 
plan and any data collected for reviews which is dated subsequent to March I, 1996. 
Follow-up Assessment Plan: This section details the domains and assessments to be 
repeated as critical measures of this study. It will always include conmiunication, and either 
academic or cognitive. It will also identify all other domains which meet the criteria of being 
objective, quantitative, and repeatable. 
All students will be observed using a standard interval observation form and will have their 
ad^tive behavior sampled through use of the Vineland Adaptive Behavior Scales, Survey 
Edition. 
Miscellaneous Data: Include any information firom the record which would bear on the 
student's appropriateness as a subject for the study. 
Also include a brief description of the student's current educational placement, including the 
extent of integration and the supports required. 
9/4/96 
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Appendix G.2. Forms to gather information from the review of records for study one 
AUTISM RESEARCH RECORDS REVIEW SHEET 
Name: Code': Birthdate: 
Heartland Branch Office; Adel Ames Audubon Carroll Guthrie Center Indianola Knoxville Newton Woodside 
i. INITIAL PLACEMENT INTO SPECIAL EDUCATION: Age Date Grade 
Domain- Nature of Data •' SS %ile GE/AE 
II. INCEPTION OF HEARTLAND AUTISM MODEL: Age Date Grade_ 
Domain - Nature of Data ^ SS %ile GE/AE 
lU. MOST CURRENT EVALUATION Age Date Grade__ 
Domain - Namre of Data ^ SS %ile GE/AE 
' Code 
- Communication 
^ Standardized test, structured observation, CBM, published rating scale 
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Appendix G.3. Follow-up Memorandum to Research Assistants 
MEMORANDUM 
February 10, 1997 
To: Research Associates 
From: 
Subject: Consents for study one 
We have learned of two circumstances where parents were willing to have their child included 
in study one but misplaced the consent form over the holidays. Because of this, we would like 
to do a phone check with the other parents from whom we have had no response to assure that 
we are not leaving out any students whose parents would be willing to have them included. 
Please call the parents from your area (hi^ighted on the form) and ask if they received the 
form and if they have any questions about it. The purpose of the call is not to persuade 
or pressure parents who have reservations about the project; we accept their 
decision without question. We only want to find the parents who are freely willing for 
their children to be included but have not responded for any reason. 
Feel free to use the phones in Heartland branch offices for long distance calls and if you find 
parents who need new forms let me know and we will redo the mailing. If the phone numbers 
from the Heartland autism roster are out of date, you may be able to get current numbers from 
the local districts. 
Thanks for your help with this. 
177 
APPENDIX H: STUDY ONE 
H. 1. DESCRIPTIVE STATISTICS AT TIME OF PLACEMENT IN 
SPECIAL EDUCATION 
H.2. DESCRIPTIVE STATISTICS AT FOLLOW-UP 
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Appendix H.l. Demographics of students in Study I upon entry to special education. 
Gender 
Male 
Female 
IQ Scoresi 
< 40 
41 -50 
51 -60 
61-70 
71 -80 
81 -90 
91 - 100 
Mean = 67.3 
Cummunicatiun 
Scores 
< 40 
41 -50 
51-60 
61-70 
71-80 
81 -90 
91 - 100 
> 101 
Mean = 54.6 
Age (ill iiiuiUhs) 
17-23 
24-35 
36-47 
48-59 
60-71 
72 - 83 
84-95 
96 - 107 
108-119 
120-131 
132 - 143 
144 - 155 
Mean = 54.3 
Grade 
Preschool 
K -  1  
2 - 3  
4 - 5  
6 - 7  
Number of Students 
29 
8 
4 
2 
4 
4 
7 
1 
13 cases missing 
6 
5 
1 
2 
1 
2 
I 
1 
16 cases missing 
6 
10 
2 
3 
0 
0 
0 
0 
1 
1 
9 cases missing 
20 
2 
1 
I 
_l^cagesjnissin^ 
Percent of Students 
78.4 
21.6 
8.3 
16.8 
8.4 
16.8 
16.8 
29.4 
4.2 
28.8 
23.8 
4.8 
9.6 
4.8 
9.6 
4.8 
4.8 
7.1 
21.5 
35.7 
7.1 
10.7 
0 
0 
7.1 
0 
0 
3.6 
3.6 
74.1 
I L L  
7.4 
3.7 
'<7 
Cumulative Percent 
78.4 
100.0 
8.3 
25.0 
33.3 
50.0 
66.7 
95.8 
100.0 
28.6 
61.9 
66.7 
76.2 
81.0 
90.5 
95.2 
100.0 
7.1 
28.6 
64.3 
71.4 
82.1 
82.1 
82.1 
92.9 
92.9 
92.9 
96.4 
100.0 
74.1 
85.2 
92.6 
96.3 
too.o 
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Appendix H.l. (continued) Instruments used for the initial assessment of cognitive skills 
students in Study I. 
Number Administered Percent of Tests Cumulative Percent 
Tests Administered 
Bayley 6 24.0 24.0 
Test not specified 8 32.0 56.0 
Slosson 1 4.0 60.0 
Standford-Binet 4 16.0 76.0 
WISC-R 2 8.0 84.0 
Woodcock-J ohnson 1 4.0 88.0 
WPPSI 3 12.0 100.0 
12 missing cases 
Appendix H.2. Study I Follow-up Information 
Current demographic information of students in study one 
Number of Students Percent of Students Cumulative Percent 
Years in Sp Ed 
< 3 3 10.7 10.7 
4 - 5  10 35.7 46.4 
6 - 7  5 17.9 64.3 
8 - 9  4 13.8 78.6 
1 0 - 1 1  1 3.6 82.1 
1 2 - 1 3  3 10.7 92.9 
1 4 - 1 5  2 6.9 100.0 
Mean = 7.5 9 missing cases 
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Appendix H.2. (continued) Current demographic information of students in Study I 
IQ Scores Number of Students Percent of Students Cumulative Percent 
< 40 II 29.7 29.7 
4 1 - 5 0  1 2.7 32.4 
5 1 - 6 0  3 8.1 40.5 
6 1 - 7 0  2 5.4 45.9 
7 1 - 8 0  6 16.2 62.2 
8 1  - 9 0  6 16.2 78.4 
91 - 100 5 13.5 91.9 
> 101 3 8.1 100.0 
Mean 59.7 No missing cases 
Communication 
< 40 6 23.1 23.1 
4 1  - 5 0  1 3.8 26.9 
5 1 - 6 0  2 7.7 34.6 
6 1 - 7 0  3 11.5 46.2 
7 1 - 8 0  4 15.2 61.5 
8 1 - 9 0  6 23.1 84.6 
91 - 100 1 3.8 88.5 
> 101 3 11.5 100.0 
Mean 70.5 11 missing casesc 
A B Scores 
< 40 6 20.7 20.7 
4 1 - 5 0  2 6.9 27.6 
5 1 - 6 0  11 37.9 65.5 
6 1 - 7 0  4 13.8 79.3 
7 1 - 8 0  3 10.3 89.7 
8 1  - 9 0  T 6.9 96.6 
91 -100 0 0.0 96.6 
> 101 I 3.4 lOO.O 
Mean 56.7 8 missing cases 
Age (in years) 
< 6 4 10.8 10.8 
7 - 8  7 18.9 29.7 
9 - 1 0  9 24.3 56.8 
1 1  - 1 2  4 10.8 67.6 
1 3 - 1 4  5 13.5 83.8 
1 5 - 1 6  2 5.4 91.9 
1 7 - 1 8  3 8.1 lOO.O 
Mean = ll.O No missing cases 
Grade 
1 - 2  5 14.7 14.7 
3 - 4  10 29.4 44.1 
5 - 6  9 26.5 70.6 
7 - 8  3 8.8 79.4 
9 - 1 2  7 20.6 100.0 
3 missing cases 
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Appendix H.3. Correlation coefficients for students in study one at the initial and follow-i 
evaluations. 
1 2 3 4 5 6 7 
1 Intaice .446 .439 -.126 .521 .358 .162 
Communication .064 MI .585 .032 . 1 1 1  .522 
2 intake .527 .007 .568 .659 .557 
IQ .008 .975 . 0 1 1  .000 • O i l  
3 Intaice Age -.459 .390 .410 .251 
.014 .080 •030 .236 
4 Time in Special -.087 -.135 -.337 
Education .708 .492 .108 
5 Follow-up .882 .545 
Communication .000 •016 
6 Follow- up .474 
IQ J09 
7 Follow - up 
Adaptive 
Behavior 
Underlined numbers print represent statistical significance at alpha .05. 
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APPENDIX I: STUDY TWO 
I. I. DESCRIPTIVE STATISTICS FOR INITIAL ASSESSMENT : 
FALL 1996 
1.2. DESCRIPTIVE STATISTICS AT FOLLOW-UP ASSESSMENT: 
FALL 1997 
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Appendix LI. Demographics of students in Study II at initial assessment in the fall of 1996 
WJ Memory for Number of Students Percent of Students Cumulativi 
Names 
< 20 8 34.8 34.8 
2 1 - 4 0  4 17.4 52.2 
4 1 - 6 0  3 13.0 65.2 
6 1  - 8 0  2 8.7 73.9 
81 - 100 2 8.7 82.6 
101 -120 1 4.3 86.9 
> 120 3 13.0 100.0 
Mean = 49.7 1 case missing 
WJ Memory for 
Sentences 
< 10 7 30.4 30.4 
1 1 - 2 0  5 21.7 52.2 
2 1 - 3 0  0 0.0 52.2 
3 1 - 4 0  0 0.0 52.2 
4 1 - 5 0  2 8.7 60.9 
5 1  - 6 0  1 4.3 65.2 
6 1 - 7 0  3 13.0 78.2 
7 1 - 8 0  3 13.0 91.2 
> 81 2 8.7 100.0 
Mean =36.3 1 case missing 
WJ Incomplete Words 
< 30 2 8.7 8.7 
3 1  - 4 0  0 0.0 8.7 
4 1 - 5 0  2 8.7 17.4 
5 1 - 6 0  4 17.4 34.8 
6 1 - 7 0  4 17.4 47.8 
7 1 - 8 0  3 13.0 65.2 
81 -90 3 13.0 78.3 
91 - 100 5 21.7 100.0 
Mean = 68.9 1 case missing 
WJ Piaure Vocabulary 
< 10 6 26.1 26.1 
1 1 - 2 0  2 8.7 34.8 
2 1 - 3 0  2 8.7 43.5 
3 1 - 4 0  2 8.7 52.2 
4 1 - 5 0  1 4.3 56.5 
5 1 - 6 0  0 0.0 56.5 
6 1 - 7 0  2 8.7 65.2 
7 1 - 8 0  2 8.7 73.9 
8 1 - 9 0  I 4.3 78.2 
91 - 100 4 17.4 95.7 
> 101 1 4.3 100.0 
Mean = 46.5 No cases missing 
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Appendix I.l. (continued) Demographics of students in Study II at initial assessment in the 
fall of 1996 
WJ Visual Closure 
£ 4 
5 - 1 0  
1 1 - 2 0  
2 1  - 4 0  
4 1  - 6 0  
61  -80  
81 - 100 
101 - 120 
Mean =44.8 
WJ Broad Cognitive 
5 4 
5- 10 
1 1 - 2 0  
2 1  - 3 0  
3 1 - 4 0  
4 1  - 5 0  
5 1 - 6 0  
6 1 - 7 0  
7 1  - 8 0  
8 1  - 9 0  
91 - 100 
Mean =34.2 
Communication 
£ 4 
5 - 1 0  
1 1 - 2 0  
2 1 - 3 0  
3 1 - 4 0  
4 1 - 5 0  
5 1 - 6 0  
6 1 - 7 0  
7 1 - 8 0  
8 1 - 9 0  
> 91 
Mean = 42.3 
Number of Students 
6 
4 
1 
1 
1 
2 
3 
4 
2 cases missing 
8 
4 
0 
1 
0 
1 
1 
1 
2 
1 
3 
2 cases missing 
5 
2 
1 
3 
1 
1 
3 
3 
2 
1 
2 
I case missing 
Percent of Students 
27.3 
18.2 
4.5 
4.5 
4.5 
9.1 
13.6 
18.2 
36.4 
18.2 
0.0 
4.5 
0.0 
4.5 
4.5 
4.5 
9.1 
4.5 
13.6 
20.8 
8.3 
4.2 
12.5 
4.2 
4.2 
12.5 
12.5 
8.3 
4.2 
8.3 
Cumulative Percent 
27.3 
45.5 
50.0 
54.5 
59.0 
68.1 
81.7 
100.0 
36.4 
54.6 
54.6 
59.1 
59.1 
63.6 
68.2 
72.7 
81.8 
86.4 
100.0 
20.8 
29.2 
33.3 
45.8 
50.0 
54.2 
66.7 
79.2 
87.5 
91.7 
100.0 
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Appendix I.l. (continued) Demographics of students in Study II at initial assessment in the 
fall of 1996 
Adaptive Behaviors Number of Students Percent of Students Cumulative Percent 
Personal Living Skills 
< 10 2 8.3 8.3 
1 1 - 2 0  1 4.2 12.5 
2 1 - 3 0  2 8.3 20.8 
3 1  - 4 0  1 4.2 25.0 
4 1  - 5 0  3 12.5 37.5 
5 1  - 6 0  3 12.5 50.0 
6 1 - 7 0  3 12.5 62.5 
7 1  - 8 0  4 16.7 79.2 
8 1 - 9 0  1 4.2 83.3 
91 - 100 4 16.7 100.0 
Mean = 56.3 No cases missing 
Community Living 
< 20 0 0.0 0.0 
2 1  - 3 0  1 4.2 4.2 
3 1 - 4 0  2 8.3 12.5 
41 -50 4 16.7 29.2 
51 -60 3 12.5 41.7 
6 1  - 7 0  4 16.7 58.3 
7 1 - 8 0  5 20.8 79.2 
8 1  - 9 0  2 8.3 87.5 
91 - 100 1 4.2 91.7 
> 101 2 8.3 100.0 
Mean = 64.2 No cases missing 
Broadlndependence 
< 10 I 4.2 4.2 
1 1 - 2 0  5 20.8 25.0 
2 1 - 3 0  1 4.2 29.2 
3 1  - 4 0  4 16.7 45.8 
4 1 - 5 0  2 8.3 54.2 
5 1 - 6 0  1 4.2 58.3 
6 1 - 7 0  5 20.8 79.2 
7 1 - 8 0  2 8.3 87.5 
81 -90 I 4.2 9 L 7  
91 - 100 1 4.2 95.8 
> lOl 1 4.2 lOO.O 
Mean = 48.1 No cases missing 
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Appendix I.l. (continued) Demographics of students in Study 11 at initial assessment in the 
fall of 1996 
Maladaptive Behaviors Number of Students Percent of Students Cumulative I 
Internalized 
Very Serious 
2 8.3 8.3 
Serious 
- 4 0  t o - 3 1  4 16.7 25.0 
Moderately Serious 
- 3 0  t o - 2 1  6 25.0 50.0 
Marginally Serious 
- 2 0  t o - 1 1  6 25.0 75.0 
Normal 
> -10 6 25.0 100.0 
Mean = - 19.2 No cases missing 
Asocial 
Very Serious 
<  - 4 1  0 0.0 0.0 
Serious 
- 4 0  t o - 3 1  2 8.3 8.3 
Moderately Serious 
- 3 0  t o ' - 2 1  4 16.7 25.0 
Marginally Serious 
- 2 0  t o - 1 1  10 41.7 66.7 
Normal 
> -10 8 33.3 lOO.O 
Mean = -14.0 No cases missing 
Externalized 
Very Serious 
' <  - 4 1  0 0.0 0.0 
Serious 
- 4 0  t o - 3 1  2 8.3 8.3 
Moderately Serious 
- 3 0  t o - 2 1  1 4.2 12.5 
Marginally Serious 
- 2 0  t o - 1 1  4 16.7 29.2 
Normal 
> -10 17 70.8 100.0 
Mean = - 8.0 No cases missing 
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Appendix I.l. (continued) Demographics of students in Study II at initial assessment in the 
fall of 1996 
General Maladaptive Number of Students Percent of Students Cumulative Percent 
Very Serious 
<  - 4 1  0 8.3 8.3 
Serious 
- 40 to - 31 2 16.7 25.0 
Moderately Serious 
- 3 0 t o - 2 1  4 25.0 50.0 
Marginally Serious 
- 2 0  t o - 1 1  10 25.0 75.0 
Normal 
> -10 8 25.0 100.0 
Mean = -19.0 No cases missing 
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Appendix 1.2. Demographics of students in Study II at follow-up assessment in the fall of 
1997 
WJ Memory for Names 
< 20 
21 -40 
4! -60 
61 - 80 
81 - 100 
101  -120  
121- 140 
> 140 
Mean = 69.8 
WJ Memory for 
Sentences 
< 10 
1 1 - 2 0  
21 -30 
31 -40 
41 -50 
51 -60 
61 -70 
71 -80 
81 -90 
91 - 100 
> 101 
Mean =52.2 
WJ Incomplete Words 
< 30 
31 -40 
41 -50 
5 1 - 6 0  
6! -70 
7 1 - 8 0  
81 -90 
> 91 
Mean = 59 J 
WJ Piaure Vocabulary 
< 10 
11-20 
2 1 - 3 0  
31 -40 
4 1 - 5 0  
51 -60 
61 -70 
7 1 - 8 0  
81 -90 
91 - 100 
> lOl 
Mean = 58.8 
Number of Students 
7 
1 
3 
0 
0 
4 
2 
3 
4 ca.se.s missing 
3 
3 
0 
3 
1 
1 
2 
1 
2 
2 
2 
4 cases mi.ssing 
4 
1 
2 
3 
2 
3 
2 
3 
4 cases missing 
4 
1 
0 
3 
0 
2 
1 
1 
3 
2 
3 
4 cases missing 
Percent of Students 
35.0 
5.0 
15.0 
0.0 
0.0 
20.0 
10.0 
15.0 
15.0 
15.0 
0.0 
15.0 
5.0 
5.0 
10.0 
5.0 
10.0 
10.0 
10.0 
20.0 
5.0 
10.0 
15.0 
10.0 
15.0 
10.0 
15.0 
20.0 
5.0 
0.0 
15.0 
0.0 
10.0 
5.0 
5.0 
15-0 
lO.O 
15.0 
Cumulative Percent 
35.0 
40.0 
55.0 
55.0 
55.0 
75.0 
85.0 
100.0 
15.0 
30.0 
30.0 
45.0 
50.0 
55.0 
65.0 
70.0 
80.0 
90.0 
100.0 
20.0 
25.0 
35.0 
50.0 
60.0 
75.0 
85.0 
100.0 
20.0 
25.0 
25.0 
40.0 
40.0 
50.0 
55.0 
60.0 
75.0 
85.0 
100.0 
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Appendix 1.2. (continued) Demographics of students in Study II at the follow-up 
assessment in the fall of 1997 
WJ Visual Closure 
< 10 
11-30  
31 -50  
51  -70  
71  -90  
91-110 
>  1 1 1  
Mean =64.0 
WJ Broad Cognitive 
£ 4 
5- 10 
1 1 - 2 0  
21  -30  
31 -40  
41  -50  
51 -60  
61 -70  
71 -80  
81 -90  
91 - 100 
101 - 110 
>  1 1 1  
Mean = 49.4 
Communication 
< 10 
1 1 - 2 0  
21-30  
31  -40  
41 -50  
51 -60  
61 -70  
71  -80  
81 -90  
91 - 100 
>  I d  
Mean= 52.7 
Number of Students 
5  
1 
0 
3  
4  
6 
1 
4 cases missing 
5 
2 
1 
I 
0 
1 
1 
2 
2 
0 
1 
2 
2 
4 cases missing 
3 
1 
1 
4 
1 
2 
I 
1 
3 
4 cases missing 
Percent of Students 
25.0 
5.0 
0.0 
15.0 
20.0 
30.0 
5.0 
25.0 
10.0 
5.0 
5.0 
0.0 
5.0 
5.0 
10.0 
10.0 
0.0 
5.0 
10.0 
10.0 
15.0 
5.0 
5.0 
20.0 
5.0 
10.0 
5.0 
5.0 
15.0 
10.0 
5.0 
Cumulative Percent 
25.0 
30.0 
30.0 
45.0 
65.0 
95.0 
100.0 
25.0 
35.0 
40.0 
45.0 
45.0 
50.0 
55.0 
65.0 
75.0 
0.0 
80.0 
90.0 
lOO.O 
15.0 
20.0 
25.0 
45.0 
50.0 
60.0 
65.0 
70.0 
85.0 
95.0 
100.0 
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Appendix 1.2. (continued) Demograpiiics of students in Study II at follow -up assessment in 
the fall of 1997. 
Adaptive Behaviors Number of Students Percent of Students Cumulative Percent 
Personal Living Skills 
< 1 0  2  1 0 . 0  l O . O  
11 -20  1  5 .0  15 .0  
21 -30  I  5 .0  20 .0  
31 -40  1  5 .0  25 .0  
41 -50  1  5 .0  30 .0  
51 -60  3  15 .0  45 .0  
61 -70  3  15 .0  60 .0  
71 -80  2  10 .0  70 .0  
81  -90  5  25 .0  95 .0  
> 9 1  1  5 . 0  1 0 0 . 0  
Mean = 59.5 4 cases missing 
Community Living 
< 30 0 0.0 0.0 
31  -40  3 15.0 15.0 
41  -50  2 10.0 25.0 
51  -60  3 15.0 40.0 
61 -70  4 20.0 60.0 
71  -80  1 5.0 65.0 
81 -90  4 20.0 85.0 
91 - 100 1 5.0 90.0 
> 101 2 10.0 100.0 
Mean = 68.1 4 cases missing 
Broadlndependence 
< 10 0 0.0 0.0 
11  - 20  4 20.0 20.0 
21 -30  1 5.0 25.0 
31 -40  10.0 35.0 
41 -50  3 15.0 50.0 
51 -60  2 10.0 60.0 
61 -70  3 15.0 75.0 
71 -80  2 lO.O 85.0 
81 -90 1 5.0 90.0 
91 - 100 I 5.0 95.0 
> 101 1 5.0 lOO.O 
Mean =52.1 4 cases missing 
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Appendix 1.2. (continued) Demographics of students in Study II at follow-up assessment in 
the fall of 1997 
Maladaptive Behaviors Numba of Students Percent of Students Cumulative Percent 
Internalized 
Very Serious 
<  -41  1 5.0 5.0 
Serious 
- 40 to - 31 I 5.0 LO.O 
Moderately Serious 
-30  to -21  3 15.0 25.0 
Marginally Serious 
-20  to -11  8 40.0 65.0 
Normal 
> -10 7 35.0 100.0 
Mean = - 15.7 No cases missing 
Asocial 
Very Serious 
<  -41  0 0.0 0.0 
Serious 
-40  to -31  3 15.0 15.0 
Moderately Serious 
-30  to -21  3 15.0 30.0 
Marginally Serious 
-20  to -11  3 15.0 45.0 
Normal 
> -10 11 55.0 100.0 
Mean = - 11.8 4 cases missing 
Externalized 
Very Serious 
<  -41  0 0.0 0.0 
Serious 
- 40 to - 31 I 5.0 5.0 
Moderately Serious 
-30  to -21  3 15.0 20.0 
Marginally Serious 
-20 to - l l  3 15.0 35.0 
Normal 
> -10 13 70.8 lOO.O 
Mean = -9.1 4 cases missing 
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Appendix I., (continued) Demographics of students in Study II at follow -up assessment in 
the fall of 1997 
General Number of Students Percent of Students Cumulative Percent 
Very Serious 
<  -41  1  5 .0  5 .0  
Serious 
-40  to -31  2  10 .0  15 .0  
Moderately Serious 
-30  to -21  4  20 .0  35 .0  
Marginally Serious 
-20  to -11  7  35 .0  70 .0  
Normal 
> -10 6 30.0 100.0 
Mean = -17.9 4 cases missing 
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